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NON TECHNICAL SUMMARY
1.1 THE PROPOSED DEVELOPMENT

1.1.1

Egnedol Wales Limited is seeking planning permission to re-develop the
Waterston/Blackbridge site, Milford Haven, for constructing and operating a Biomass to
Energy facility and an Eco Park. The site was previously occupied by the Royal Navy
Armament Depot and Gulf Oil Refinery.

1.1.2

Fuel to power the energy plant will be bought in by sea through the port of Milford Haven.
As part of the development, Egnedol has proposed the refurbishment of the existing Newton
Noyles jetty to dock the vessels that will carry the biomass material and transport it to the
storage facility on land via a conveyor system that will be installed on the jetty.

1.1.3

The works to the jetty are within sub tidal zone with some works extending into the intertidal
area. These works are collectively known as the ‘Marine Works’. The terrestrial aspects of
the project have been assessed elsewhere in the Environmental Statement.

1.1.4

The construction phase of the development will require works to the jetty and the
installation of piles (concrete foundations driven into the seabed) to provide two mooring
points at the end of the jetty known as ‘dolphins’. Works to the jetty will be done from ‘jackup’ barges that will be placed, temporarily, alongside the jetty which will provide a safe
platform from which works (including piling) can be carried out.

1.1.5

The construction phase of the marine works will require the delivery of materials and
machinery that will be brought from Pembroke Dock by barges. These barges will be moored
in an area to the west of the jetty and at low tide will sit on the mudflat. Over the 18 month
construction period 180 barges will be required.

1.1.6

The operational phase will consist of 156 vessel movements per year bringing 460,000
tonnes of feedstock material to the facility. Vessels will be moored in deep water at the end
of the jetty and feedstock will be transferred to the power station in a closed system. After
transferring the cargo the delivery vessels will leave the jetty. Around 5% of the feedstock
input will be left as a residue and this will leave site via the refurbished jetty.

1.2 SCOPE OF THE REPORT
1.2.1

The proposed development could potentially result in impacts on the marine environment of
the site and/or its surroundings. This report details the results of ecological surveys of the
site including dedicated marine habitat surveys of the jetty and the worst case construction
footprint. It also presents the output of noise modelling that was carried out to assess the
impacts of piling activities that may be carried out for the installation of replacement piles
and dolphin structures. The construction and operational impacts of the proposal upon the
marine environment are assessed taking into account proposed mitigation measures. The
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residual impacts upon marine ecology are presented and assessed against current nature
conservation policy and legislation.
1.2.2

The report does not consider the terrestrial environment and the related ecological
receptors, as these have been appraised separately and already submitted to the relevant
Authorities.

1.3 ECOLOGICAL BASELINE
1.3.1

Surveys have been carried out of the Marine Site to establish the nature of the habitats
present. In intertidal zone comprises Fucoids (brown sea weeds on solid substrate). Below
the low tide the dominant habitat is estuarine mud with varying degrees of gravel and shells
classified as subtidal mud (A5.3). Aside from the Annex I habitats ‘Large shallow inlets and
bays’, which apply by virtue of location alone (i.e. being located within Milford Haven), no
Annex I habitats were observed during the survey.

1.3.2

The jetty, in its current state of abandonment, does not provide potential habitat for
protected and notable fauna, apart from the potential for nesting birds that has not been
appraised as part of this survey effort.

1.3.3

The proposed development is located within the Pembroke Marine Special Area of
Conservation (SAC). The site is designated for the features which include habitats (estuaries,
large shallow inlets and bays, reefs sandbanks which are slightly covered by sea water all the
time, mudflats and sandflats not covered by seawater at low tide, coastal lagoons, atlantic
salt meadows, submerged or partially submerged sea caves and species that include Grey
seal, and the rare plant Shore dock. The SAC is also listed for a number of migratory fish, Sea
lamprey, River lamprey, Allis shad Twaite shad. Otter are also part of the SAC interest
features however the impacts of the proposed development on this species has already been
considered in another chapter of the ES. The interest features of the SAC have been
considered against potential impact pathways.

1.4 IMPACT PATHWAYS
1.4.1

The impact assessment considered the following mechanism that could have effects upon
the biological interest of the area,

•

Loss/disturbance of habitats

•

Changes to feeding habitat/prey species.

•

Marine noise

•

Other disturbance

•

Collision risk

•

Pollution
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1.4.2

Two habitat types are present within the immediate location of the jetty; subtidal mud flat
and Fucoids. The large shallow inlet and bay habitat below the low tide mark is mainly mud
with varying degrees of gravel and shells.

1.4.3

The material barges will be moored on the intertidal/subtidal area subtidal mud and will
cause temporary loss of this habitat and potential some disturbance to brown seaweed
habitat.

1.4.4

The dolphins will be installed at the Southern end of the jetty in locations which are below
water level at low tide and will result in the permanent loss of a small area of permanent
submerged habitat.

1.4.5

Whilst occasional sightings of grey seal and harbour porpoise are reported from long-term
survey records, presence of these species in the proximity of the site appears to be sporadic
and likely associated with the presence of large fish shoals upon which they could feed. The
site and its immediate surrounds are not core habitats for either of these marine mammals.

1.4.6

The installation of the piles for the dolphins has the potential to introduce underwater noise
that could affect grey seals and harbour porpoise. The noise impacts were modelled.

1.5 IMPACT ASSESSMENT
1.5.1

The assessment of the marine impacts has been divided into two section impacts during
construction and impacts during the operation phase.

1.5.2

The main impact during the mitigation stage was from loss of habitat. Taking into account
the material barge docking area and the 50m working areas around the jetty a total of
6.74ha of subtidal mud habitat will be lost or disturbed. This amounts 0.031% of the total
Large Shallow Inlets and Bays habitat present within the Pembrokeshire Marine SAC. The
scale of this loss/disturbance is not considered to be significant. The loss is temporary and it
is very likely that once the construction period is finished the habitat will recover rapidly (c.
100days). The impacts were considered to be minor and short term.

1.5.3

The only permanent loss of habitat is the footprint of the new dolphins which is a total of
40m2 of Large Shallow Inlets and Bays habitat. Such a loss is not considered to be significant.

1.5.4

Noise impacts were found to be confined to an area within 200 meters of the jetty as the
noise generated during the works would reduce quickly in the shallow waters. Any impacts
were considered minor and short term.

1.5.5

Other disturbance impacts such as on migratory fish, seals and harbour porpoise were also
considered to be minor and short term.

1.5.6

The risk of collision between vessels and species such as grey seal and harbour porpoise was
also considered. Harbour porpoise are not considered to be at risk from collision as they are
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highly mobile, fast moving and use sonar to navigate. They therefore are able to avoid
vessels if necessary. Grey Seal were also considered to be at low risk of collision as they are
not common in this part of Milford Haven and the proposed development would add
insignificant numbers of vessel movements in what is an already busy port. The impact
pathway was ruled out and classified as being of neutral.
1.5.7

The marine works pose a risk of pollution to the marine environment. However, such works
are highly regulated and mechanisms wold be put in place to ensure the risk of pollution is
reduced to a minimum (see mitigation below). The same applies to the operational phase of
the project.

1.5.8

The loss and disturbance of habitats explained above has the potential to result in changed
to feeding habitats and the distribution of prey. As explained above, the temporary loss of
habitat is not considered significant.

1.6 MITIGATION
1.6.1

Mitigation is possible for many of the impacts identified above. Loss of habitat can be
minimised in the barge docking area by minimising the stay period for the barges, this will
reduce any impacts upon the subtidal mud habitats and an consequential effects on feed
habitat and prey distribution.

1.6.2

Marine noise impacts can be entirely cancelled by carrying out the piling works at low tide
and using vibro-piling techniques rather than impact piling. In any event the water levels
would be too low for the piling to propagate any noise if the works are carried out at low
tide.

1.6.3

By carrying out the piling a low tide it also means that other species that could be disturbed
such as fish, are less likely to be present in the area.

1.6.4

The risk of pollution impacts will be managed at the construction phase through an
Construction and Environment Management Plan (CEMP) that will set out how any risk will
be minimised and the measures to be take should an accident occur. The CEMP is considered
to neutralise any potential adverse impacts upon the marine environment. During the
operation phase there is little risk of pollution. The fuel to power the biomass plant is nontoxic, and the transfer system is enclosed to the none of the wood chip material can leak out

1.7 RESIDUAL IMPACTS
1.7.1

Taking into account the mitigation the residual impacts are confined to the construction
phase with Minor short term adverse impacts for habitat loss, disturbance, pollution and
changes to feeding habitat and prey distribution. None of these impacts are considered
unacceptable.
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No residual impacts were identified for the operation phase all impacts were considered to
be neutral.

1.8 SUMMARY AND CONCLUSIONS
1.8.1

The development proposed by Egnedol in small in scale, makes use of a jetty that is currently
in need of refurbishment that will otherwise degrade further. The proposal will introduced
156 new vessel movements into the harbour compared to the average annual shipping
movements of 2337 vessel per year.

1.8.2

The impacts upon the marine environment are confined to the construction phase when
there will be a short term loss of subtidal mud flat which is not considered to be significant.
The mud habitat is likely to recover rapidly once the construction work is finished.

1.8.3

Effective mitigation is possibly for impacts such as marine noise and pollution. The
construction vessel and the vessel delivering the wood chip do not present a collision risk to
marine mammal.

1.8.4

There are no impacts in the marine environment from the operation phase of the project.

1.8.5

The proposed project is small scale and does not present unacceptable impacts in the marine
environment.
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2

PROJECT DESCRIPTION

2.1.1

Egnedol Wales Limited is seeking planning permission to re-develop the Waterston/
Blackbridge site, Milford Haven, for constructing and operating a Biomass to Energy facility
and an Eco Park (see Figure 2 below). The site was previously occupied by the Royal Navy
Armament Depot and Gulf Oil Refinery.

2.1.2

Fuel to power the energy plant will be brought in by sea through and not into the port of
Milford Haven. As part of the “project” as a whole Egnedol will refurbish the existing Newton
Noyles jetty (see Figure 1 below) to allow the vessels carrying the biomass material to dock at
this jetty. From the jetty the biomass will then be transported to the storage facility on land
via a conveyor system that will be installed on the jetty. Egnedol will also install 2 new
dolphins beside the refurbished jetty to assist in the mooring of the biomass delivery vessels
(see Figure 3 below).

2.1.3

The Planning Inspectorate stated in its letter to Egnedol on 16 March 2016, “Powers under the
Town and Country Planning Act 1990 (as amended) end at the mean low water mark and this
position is reflected by the defined boundary of the Local Planning Authority area for
Pembrokeshire County Council. The works to the proposed jetty are therefore outside those
powers and would not fall to be considered either as part of, or in conjunction with, the DNS
application”. The marine works below the mean low water mark are therefore to be
authorised under a Marine Licence granted by NRW. Although no formal application by
Egnedol has, as yet, been made for the Marine Licence, NRW has nevertheless requested that
the marine aspects of this project as a whole be considered and assessed within this
Environmental Statement.

2.1.4

Precise details of some aspects of the marine elements of the project are currently not
known.. Wherever there is uncertainty in the precise detail of the works, a worst case scenario
has been assessed.

2.2

CONSTRUCTION PHASE

JETTY REFURBISHMENT AND DOLPHIN INSTALLATION
2.2.1

The jetty refurbishment and dolphin installation “worst case scenario” works are as follows
and, for the avoidance of any doubt, the jetty refurbishment works (first 4 bullet points below)
will all take place above the seabed level:

•

Removal of all bracing above seabed level (note that any bracing that penetrates the
seabed will be cut off at sea level, with any bracing below sea level remaining in place
undisturbed);

•

Removal of all decking;

•

Installation of new bracing above seabed level;
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•

Installation of a new deck made of pre-cast concrete;

•

Installation into the seabed of 2 new mooring dolphins, each requiring 6 piles (12 No Total)
as per design shown in WSP Mooring analysis (Figure 3).

2.2.2

In order to effect the jetty refurbishment and dolphin installation, 2 jack-up barges will be
used from which works will be carried out. The size of each will be 24m x 17m. Each jack up
barge has 4 stanchions which will sit on the sea bed which are 1.2m in diameter giving a total
footprint of 9.04m2 During the jetty refurbishment and dolphin installation works the 2 jackup barges will be moved around the jetty and around the area in which the 2 new dolphins are
to be installed, but they will not be “jacked up” on the sea bed anywhere outside the 50m
jetty buffer “working zone” discussed below.

2.2.3

It is anticipated that the jetty refurbishment and dolphin installation works will take 12
months to complete from commencement of works, but as a worst-case scenario 18 months
has been assumed in this assessment.

2.2.4

Installation of the 12 piles (6 piles for each of the 2 mooring dolphins) could be undertaken
either by impact or vibro piling methods.. This assessment considers the impacts of both
methods to assess which is preferable. By doing the works at low tide any noise impacts can
however be avoided entirely.

2.2.5

The 12 piles/deck sections/other equipment will be brought, by barge, from Pembroke Dock
where they will be transferred onto the jack up barge deck.

2.2.6

A 50m buffer zone around the jetty, incorporating the new dolphin locations, has been
identified as a worst-case “working area” when carrying out the jetty refurbishment and
dolphin installation works. This area is to include all the jack-up barges “jacked-up” locations
throughout the (worst case) 18 month construction period. The jack up barges will not be
jacked up or anchored at all outside this 50m buffer zone. Since it cannot predicted where
exactly each “jack up” within this area will take place and for how long, it is to be assumed, as
a worst case, that this 50m working area will be disturbed regularly during the 18 month
(worst case) construction period. This 50m buffer zone is shown on Figure 4 below is an area
of 4.97Ha including the area beneath the jetty.

Use of Materials Barges
2.2.7

In order to reduce pressure on the local highway network, delivery of large process equipment
for both marine and land based construction will be by barge. Large processing equipment will
therefore be containerised and delivered to Pembroke Dock Port. The containers will then be
loaded onto barges, which will shuttle the containers across the water to the Blackbridge site.
The barges will be shallow draft and will use either temporary moorings or lie on the seabed at
low tide.

2.2.8

The containers will be unloaded via crane from the barge onto the Blackbridge site.
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The location for the temporary moorings/the location where the barges will sit on the seabed
at low tide is shown in yellow at Figure 4 in Egnedol drawing EGW-01-091 – Proposed Barge
Landing Area, also reproduced below. The barges will be anchored to two moorings one fore
and one aft of the vessel. The mooring will consist of weights that will sit on the subtidal mud
and chains marker and retrieval buoys.

2.2.10 The construction works will required the movement of 180 barges to deliver the required
plant and equipment to the site over the 18 month (worst case) work period. Therefore, as a
worst case, it is to be assumed that this yellow area on Figure 4 will be disturbed regularly
during the construction period through these activities an area of 1.77Ha of subtidal mud and
brown seaweed habitat in the intertidal zone.
2.2.11 Movements of barges and use of the yellow area shown in Figure 4 for their mooring / resting
on the seabed will be confined to the construction phase which, in the worst case, will last for
a period of 18 months. Following the construction phase the moorings will lifted from the
seabed and removed.
2.2.12 Following completion of the construction phase, the only transfer of material will be the
delivery of the biomass materials via the refurbished jetty itself.

2.3 OPERATIONAL PHASE
2.3.1

The marine operational phase will be confined to the movement of vessels bringing bio fuels
to the refurbished jetty and leaving the jetty unladen. These vessels will be no larger than
5000DWT and will be moored in the existing flooded channel at the end of the jetty, using the
new dolphins to assist in their mooring (no anchors will be dropped). The vessels will be 122m
x 18m.

2.3.2

The vessels will moor at the refurbished jetty / dolphins and offload the biomass via an
enclosed conveyor system directly into the biomass storage building on site. Unloading will
take approximately 12 hours.

2.3.3

3 vessels a week will be required to service the requirements of the biomass plant giving a
total boat passages figure of c.312 per annum.
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Figure 1. Jetty Location.
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Figure 2. Site layout of the Biomass and Eco Park proposed (Egnedol, 2016).

Figure 3. Plan showing the relative location of the proposed dolphin adjacent to the
existing jetty
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Figure 4. Map showing (I) the 50m buffer “working area” around the jetty; and (ii) the
area for the temporary moorings/the location where the barges will sit on the seabed
at low tide.

3

BASE LINE CONDITIONS
3.1 GENERAL SITE DESCRIPTION

3.1.1

The Marine Works associated with the project (as listed above) are to occur principally be
below mean low water but will extend into the intertidal zone in some places, immediately to
the south of the now defunct MOD site at Blackwater. There is an existing abandoned jetty
which is to be refurbished and 2 new dolphins to be erected below low water close to the
jetty, as described above.

3.1.2

In order to assess the current ecological value of the marine environment at the marine site
(i.e. meaning the 50m buffer area around the jetty and the yellow zone both in Figure 4
above) and its surrounding areas, a number of surveys have been carried out in order to
characterise the habitats and species that may be affected by the marine works. Desk studies
have also been carried out to gather any existing information on the marine site and
surrounding areas.
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3.2 METHODS
D ESK S TUDY
3.2.1

A data search was undertaken in the search areas specified in Table 1 below for records of
protected and priority species in the UK, locally important species of conservation concern and
statutory and non-statutory designated site of nature conservation interest in the area. Data
was gained through the sources listed in Table 1 below.
Table 1.

Desk Study Data Sources

Organisation/source

Data sought

Search area

Natural England (website) and Multi- Statutory designated sites of West of Wales
Agency Geographic Information for the nature conservation
Countryside (MAGIC website)
importance for the marine
environment.
Sea Watch Foundation

Marine mammal population Pembrokeshire SAC
abundance and distribution

Pembrokeshire Marine Special Area of Maps and management
Conservation (SAC)
information

West of Wales

Lle Geo-portal for Wales (NRW)

Phase 1 Intertidal habitat
survey

Pembrokeshire

Milford Haven Port Authority Trust

Site Bathymetry

Milford Haven

3.2.2

The MAGIC.gov.uk website was interrogated for any local Marine Designations, priority
habitats and marine protected species.

3.2.3

The NRW Lle1 geo-portal was consulted to obtain previous intertidal Phase 1 habitat survey
maps of this project’s marine site area to complement the data that would be obtained during
the video survey (described below). References below to “NRW’s surveys” are references to
these Phase 1 habitat surveys.

3.2.4

The Sea Watch Foundation website was visited to download relevant reports of marine
mammal surveys conducted over the past several years to estimate abundance and
distribution of marine mammals in the area.

3.2.5

Aerial imagery (Google Earth) was also viewed to gain an understanding of the landscape
surrounding the marine site with regard to protected and notable habitats and species.

1

http://lle.gov.wales/catalogue/item/MarineIntertidalPhase1HabitatSurvey/?lang=en
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The bathymetry and tidal records were investigated to gain an insight on the local conditions
of the Haven and assess how species may be using the marine site (Figure 6).
F IELD S URVEY

3.2.7

An initial land-based site visit was carried out on the 27th of April 2017 to understand the
topography of the site and view the jetty in relation to the surrounding marine features. The
interface between land and water was also observed to assess the best way forward to
conduct the underwater habitat survey and note any features of interest.

3.2.8

A underwater habitat survey was carried out by Dr Federica Pace on the 29th May 2017. In this
survey, the marine species and habitats present were described and mapped during an
underwater video survey of the site carried out with the support of a local vessel charter,
Haven Marine Surveying, based in Neyland. The survey was carried out at high tide to allow
inspecting the entirety of the desired area. High water on the day of the survey was 7m at
09:39 whilst low water of 0.9m would be reached at 15:54.

Figure 5. Bathymetry of Milford Haven (top panel) and of the area surrounding the
Newton Noyles jetty (bottom panel).

3.2.9

The majority of the area directly below and adjacent to the jetty is in less than 6m of water,
meaning that at low tide it will be completely exposed above the water level. A deeper
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channel is present opposite the jetty where large vessels navigate through on a regular basis
to service the oil refinery and to access Pembroke port which is situated further inland and
which provides daily ferry routes to Ireland.
3.2.10 The survey vessel MV Sea Leopard was chartered to carry out the survey. The seabed of the
area of the jetty and also of the proposed sites for docking on the barges was surveyed with
video equipment along pre-defined transects, as depicted in Figure 6.

Figure 6. Survey transects followed for the underwater video survey (May 2017).

3.2.11 The video gear was passively towed whilst vessel speed was maintained at a minimum to
enable controlling the steering to follow the transect lines. In addition to the standard video
survey gear, a smaller more manoeuvrable camera system was setup to inspect the jetty piles.
3.2.12 The video footage was analysed and the seabed types described. Where any features of
interest, specifically interest features of the Pembrokeshire Marine SAC, were encountered,
these are described in more detail below.
3.2.13 The analysis metrics for underwater noise measurements used and presented in this
assessment correspond to those set out in the GPG guide, in respect of the Descriptor 11 of
the Marine Strategy Framework Directive.
3.2.14 Weather conditions during the survey on 29 May 2017 were dry and overcast (100% cloud),
with a light breeze. Strong tidal currents characterise the site, particularly on the eastern side
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of the jetty. Underwater visibility close to the sea bottom was good; lights fitted on the side of
the camera were used to enhance visibility in deeper waters.
3.2.15 Following consultation with Natural Resources Wales (NRW), a further photographic survey
was commissioned by Egnedol from Seastar Surveys Ltd. These surveys were completed on
March 29/30th 2018 using a Freshwater Lens Camera. This was done to gather clearer images
of the sea bed, as the original surveys from 29 May 2017 were done under relatively low
visibility conditions.
3.2.16 Due to the highly turbid nature of the survey environment, it was decided that a freshwater
lens camera system was the best option to deliver the highest possible quality video data. The
term ‘freshwater lens’ refers to a system comprising an underwater video camera housed
within a sealed container filled with fresh or distilled water, mounted vertically over a clear
lens at the base of the housing. This system enables useable seabed video data to be
collected in highly turbid conditions by reducing the path length of light through the turbid
water whilst still allowing the camera to be mounted far enough from the seabed to capture
an appropriate field of view.
3.2.17 The camera system used was Seastar’s own freshwater lens camera system (FLCS). This
system was designed in-house and custom-built to prioritise flexibility and reliability in
challenging sea conditions. The system can house a variety of High Definition (HD) (1080p)
subsea video cameras and allow these cameras to acquire video data in waters with a visibility
of <10 cm. For this survey a Bowtech Surveyor HD digital video camera was mounted within
the FLCS, recording HD (1080p) video with a field of view of approximately 40 x 29 cm at a
frame height of 10 cm. The camera was controlled using a surface command unit (SCU)
enabling direct recording of HD video to a Hard Disk Drive (HDD) recorder. The SCU enabled
real time control of optical zoom, focal length and iris diameter. Four sub-sea LED lights were
mounted on the frame in order to illuminate the seabed. These were also controlled from the
surface. This is a proven system configuration which provides excellent and versatile imagery
even in challenging low visibility conditions. Two 50 m soft umbilicals were used to transmit
data from and power to the system.
3.2.18 Full details of the Seastar methods used can be found in Appendix 1.

3.3 UNDER WATER NOISE MODELLING
3.3.1

The installation of the two mooring dolphins, the use of the 2 jack up barges and the use of
materials barges to serve the yellow area on Figure 4 and the use of other barges to bring in
the 12 piles/deck sections/other equipment, all during the construction phase, have the
potential to introduce additional noise into the marine environment that could result in
impacts upon receptors such as fish, harbour porpoise, grey seal, etc.

3.3.2

Similarly the use of biofuel delivery vessels during the operational phase has the potential to
introduce additional noise into the marine environment that could result in impacts upon
receptors such as fish, harbour porpoise, grey seal, etc.
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3.3.3

The potential for increased noise impacts has therefore been modelled in order to assess the
scale of these impacts.

3.3.4

In relation to the installation of the 2 dolphins, each dolphin will require six tubular piles, each
914mm in diameter, with a 20mm wall thickness. The layout of the dolphins is presented in
Figure 8.
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Figure 7: diagram displaying the layout of the dolphins.

3.3.5

Whilst it is possible that piles to support the dolphins will be screwed into the seabed
substrate, this document instead assumes (in accordance with the worst case scenario) that
impact or vibro piling into the seabed will be required to install these supporting structures.
Both vibro and impact piling are considered below in the noise assessment.

3.3.6

180 barges will be needed to transfer plant, machinery and other equipment to the
construction site. These barge deliveries will also provide the material needed to install the
dolphins and to refurbish the jetty.

3.3.7

2 jack up barges will be used to refurbish the jetty however once on site these will only move
around the jetty from one jack up position to another.

3.3.8

During operation, biofuel delivery vessels will be used (as set out above, c.312 per annum).

3.3.9

The noise emitted from use of these vessels and barges is not more than other vessels in the
Haven. The levels of noise generated by delivery vessels is not considered to be dangerous to
biological receptors. Furthermore the levels of traffic generated by the project is not
significant in the context of the port of Milford Haven and the current levels of vessel traffic.
The effects of vessel traffic on underwater noise has therefore not been modelled.

3.3.10 The piling noise model been constructed based on a “worst case scenario” in terms of the
assumptions it makes regarding the relevant environmental conditions. The model assumes
propagation of noise at different frequencies. That can be extended to ANY type of noise, be it
impact piling, vibropiling, ship noise or other. It assumes highly precautionary high water
levels and high sea temperatures (see further below) resulting in marine noise propagation far
in excess of what could reasonably be expected. This “worst case scenario” will therefore in
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most cases reflect a gross overestimation of the impacts of piling, considering that water
temperature will be significantly lower than that modelled.
3.3.11 In terms of water levels, bathymetry was extrapolated for Milford Haven from the jetty
seawards out to 2000m, and within this area the noise model assumes a maximum average
depth of 20m which corresponds to the dredged channel leading to the oil refinery and
Pembroke port both further inland. This depth has been used despite the minimum water
depth being 1m and, as stated at paragraph above, the majority of the area directly below and
adjacent to the jetty is in less than 6m of water. All measurements are therefore highly
precautionary and present and extreme worst-case scenario.
3.3.12 Mean high water (MHW) at spring tides was taken into consideration.
3.3.13 In terms of sea temperature, the model assumes the existence of the maximum water surface
temperature of 19°C, which is reached in August. This represents a “worst case scenario”,
since temperature as well as salinity can drop dramatically, respectively to 7°C in February and
16°C upstream, depending on season, vertical stratification as well as distance from the ocean.
3.3.14 The sound from the installation of the 2 dolphins, including the sound irradiated through the
seabed sediment (being in this case mostly sandy mud as is clear from the results of the field
surveys below), has been modelled f or frequencies of 100Hz, 200Hz, 500Hz and is plotted on
Figure 13. At the higher frequencies, very little, if any, sound is propagated through the
sediment, as shown in the 1000Hz and 2000Hz plots Figure 13.
3.3.15 The source levels and frequencies for the piling associated with the 2 dolphins were chosen
based on available literature (Blackwell, 2005). For impact pile driving, the mean rms Sound
Pressure Level (SPLrms) @62m has been taken to be 190dB re 1µPa with frequencies ranging
from 100-2000Hz; whereas for vibratory piling the mean SPLrms @56m has been taken to be
164dB re 1µPa, with frequencies ranging from 400Hz to 2000Hz.
3.3.16 The modelling provided an analysis of how underwater noise will be propagated within the
channel, the results of the model are describing how specific frequencies (listed) propagate.
The results can there be applied to any type of source, including ships, barges, which produce
sound below 2000Hz.

Baker Consultants Marine Ltd

18

Blackbridge

4

Egnedol Ltd

RESULTS
4.1 STUDY LIMITATIONS

4.1.1

It is important to note that, even where data is returned for a desk study, a lack of records for
a defined geographical area does not necessarily mean that there is a lack of ecological
interest since the area may simply be under-recorded. Equally, due to the level of recording,
some species should be considered more frequent than indicated by the records provided
within a desk study.

4.1.2

Whilst every effort was made in the field survey to provide a comprehensive description of the
site, no investigation can ensure the complete characterisation and prediction of the natural
environment. Also, natural and semi-natural habitats are subject to change, species may
colonise the site after surveys have taken place and results included in this report may
become less reliable over time.

4.1.3

The underwater visibility conditions during the 29 May 2017 underwater survey were not
ideal. Given the nature of the survey site it is likely that the water column is always turbid for
that reason it was decided to commission further surveys work by Seastar using a Freshwater
Lens Camera.

4.1.4

Inspection of the area directly below the jetty during both surveys was not possible with a
survey vessel because of the intrinsic nature of the structure that has supporting metal beams
across piles. However, the area directly adjacent to the piles was investigated and an
assessment on the habitat could be drawn from the evidence gathered.

4.1.5

Considering the topography of the site and bathymetry, there is no reason to believe that the
area directly below the jetty would be any different from its surroundings.
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Figure 8 Newton Noyles jetty structure in its current condition, photographs were
taken during the 29/05/2017 survey.

4.1.6

Figure 8 shows the state of the existing jetty on 29 May 2017. Due to health and safety
concerns, it was not possible to walk through along the deck of the jetty; however this was not
deemed necessary for the scope for the assessment. There was no change in the survey on
29/30th March 2018.

4.1.7

On 29 May 2017 strong tidal currents were present at the jetty site that limited how close the
survey vessel could get to the jetty; however, a small waterproof camera fitted on a pole was
nevertheless used to survey some of the jetty piles underwater along their length.

4.1.8

Furthermore, the first transect on 29 May 2017 had to be interrupted approximately 5-10m
from the corner of the jetty because the area was not surveyable as there was a concerns
about the water depth. Nevertheless, visual inspection from the boat led to the conclusion
that that corner is an area where currents and/or storms hit, bringing a lot of sediment and
waste, as shown in Figure 9. Hence this area can be ruled out as good habitat for species of
interest.
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MARCH 2018 SURVEY
4.1.9

Due to the very strong tidal conditions and limited underwater visibility expected in the survey
area, the survey methodology and equipment employed were selected specifically to allow for
collection of high quality data, a goal which was successfully achieved. The poor underwater
visibility encountered did slightly hamper species identification and biotope assignment,
however the use of the FLCS in combination with a market leading HD video camera meant
that these problems were minimised.

4.1.10 The survey was delayed due to the high winds experienced on 29th March 2018, however as
the survey was planned to last one day, the survey was merely delayed until the next day and
this did not result in any loss in the amount of survey data collected. Winds of approximately
Force 4-5 were experienced toward the end of the survey day on 30th March 2018; the vessel
was unable to hold position to a degree sufficient to enable acquisition of good quality video
data and transect 515_12 had to be abandoned. However,

NOISE MODEL LIMITATION
4.1.11 Modelling of sound propagation works only if there is enough water for specific frequencies to
propagate. Farcas et al. (2016) have described in detail issues that may arise among other
specifically for coastal shallow water scenarios where, because of multiple surface-seafloor
interactions, propagation in shallow water is inefficient, confused and unpredictable. In
addition, only few models account correctly for range-dependent scarios. We have used a
propagation model based on parabolic equations. Farcas et al. (2016) consider this approach
as adequate and computationally efficient for range-dependent scenarios and low-frequency
applications. The model used is likely to provide and under estimation of the noise
propagation and therefore provides a worst-case scenario.
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FIGURE 8. Picture showing the west side of the jetty at the corner where the jetty is
extending from land. This is the closest point to the land that could be surveyed along
Transect 1a due to lack of depth of water.
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4.2 DESK STUDY
4.2.1

The NRW Phase 1 surveys classify the intertidal area as mainly composed of fucoid algae with
a small amount of coarse sand and mixed sediments. Some kelp was also identified in the
NRW surveys (see Figure 9).
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4.2.2

Figure 9. Phase 1 intertidal habitat survey map for the areas to the West of the jetty (top
panel) and to the East of the jetty (bottom panel). Both areas show approximately 650m
in either direction.
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4.2.3

In terms of Annex 1 habitats the Marine Works area is part of upper level classification of
‘Large Shallows Inlet and bays’ (Annex ! code 1160), no other Annex 1 habitats are present.

4.2.4

In terms of Habitats Of Principle importance listed under the NERC Act ‘tidal sweep channels
are synonymous with Large Shallows Inlet and bays as are ‘intertidal mudflats2’.

SPECIES OF INTEREST
4.2.5

A breeding population of Grey seals is present on Skomer Island, in 2014 and it is estimated
that 397 pups were born with 153 on mainland sites3. It is the largest breeding colony on the
west coast south of the Solway Firth, representing over 2% of annual UK pup production4.
However, only occasional sightings of grey seal have been recorded within Milford Haven;
these records are summarised in Table 2 and Figure 10 below.

Table 2: Details of Halichoerus grypus records within Milford Haven from 1998
onwards.
Date

Data ID

Data Provider

28/05/2017

LC0004770002ZCRZ

West

Wales

Location
Biodiversity SM80

Information Centre
05/07/2010

SR00040700016CKU West

Wales

Biodiversity SM80

Information Centre
28/05/2017

LC0004770002ZCS0

West

Wales

Biodiversity SM80

Information Centre
26/04/2009
26/02/2011

SR000407000047H

West

Wales

N

Information Centre

SR00040700016CJY

West

Wales

Biodiversity SM90
Biodiversity SM90

Information Centre
16/07/2005

505569747

Seasearch

SM881065

*Position on the recorder

2

UK Biodiversity Action Plan
Grey Seal Breeding Census Skomer Island 2014 Birgitta Büche and Edward Stubbings Wildlife Trust of South and West
Wales
4
JNCC, 2016. Pembrokeshire Marine/ Sir Benfro Forol. Available at:
http://jncc.defra.gov.uk/protectedsites/sacselection/sac.asp?EUcode=UK0013116
3
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Figure 10 Grey Seal records
4.2.6

Harbour porpoise Phocoena phocoena are known to be present within Pembrokeshire
Marine SAC, however the population size in the site is unknown5. However, occasional
sightings of harbour porpoise have been reported, the records of which within 5km of the
proposed development site are summarised in Table 3 No records were found within 2km of
the development site, post 1998.

4.2.7

Table 3: Details of Phocoena phocoena records within Milford Haven from 1998 onwards.

Date

Data ID

Data Provider

Ordnance
Survey Grid

June 2005

906

West

Wales

Biodiversity SM80

Information Centre
June 2008

907

West

Wales

Biodiversity SM80

Information Centre

5

JNCC, 2016. UK0013116 (Pembrokeshire Marine SAC) Natura 2000 – Standard Data Form.
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910

West

Wales

Biodiversity SM80

Information Centre
June 2015

911

West

Wales

Biodiversity SM80

Information Centre

4.2.8

Allis shad Alosa alosa is a member of the herring family. It is difficult to distinguish from its
close relative Twaite shad Alosa fallax. Allis shad and Twaite shad have both been reliably
recorded as present within Pembrokeshire Marine SAC, there is also evidence of favourable
conditions for breeding6. However, Pembrokeshire Marine SAC is not a confirmed spawning
site in the UK, and these species are not currently a primary reason for site selection of this
SAC.

4.2.9

The sea lamprey Petromyzon marinus and brook lamprey Lampetra planeri are primitive,
jawless fish resembling an eel. Pembrokeshire Marine SAC holds reliable records of sea
lamprey and contains the necessary habitat requirements for spawning and survival of
juveniles7. Brook lamprey has also been recorded as present within the designated SAC8.
However, presence of sea lamprey is not currently a primary reason for site selection of this
SAC.

4.2.10 No records of fish species were found from the data trawl, however the presence of these
migratory fish within the Marine works area has not been ruled out.
4.2.11 Shore dock (Rumex rupestris) has only been recorded in two location in the SAC
approximately 13km from the Marine Site9 and is not present within the Marine Site.
4.2.12 Otter are known to present within the locality and are assessed in detail in Appendix F of the
Addendum.

DESIGNATED MARINE SITES
4.2.13 Skomer Island is an island of 3.2 x 2.4km, located about a kilometre off the coast of
Pembrokeshire. Skomer Island is the largest of a small cluster of islands off the Marloes
peninsula, some 16km west of the port of Milford Haven. Both Skomer and Skokholm,
Skomer’s smaller sister island (at approx. half a kilometre across), are owned and managed
by the wildlife conservation body, the Wildlife Trusts of South and West Wales, and attract

6

JNCC, 2016. Pembrokeshire Marine/ Sir Benfro Forol. Available at:
http://jncc.defra.gov.uk/protectedsites/sacselection/sac.asp?EUcode=UK0013116
7
JNCC, 2016. 1095 Sea lamprey Petromyzon marinus. Available at:
http://jncc.defra.gov.uk/protectedsites/sacselection/species.asp?FeatureIntCode=S1095
8
JNCC, 2016. UK0013116 (Pembrokeshire Marine SAC) Natura 2000 – Standard Data Form.
9
Pembrokeshire Marine Special Area of Conservation MANAGEMENT SCHEME Produced by Sue Burton on behalf of the
Relevant Authorities Group April 2008
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many visitors from the spring to autumn months. Both islands are well-known for their
breeding populations of seabirds, most notably the Atlantic puffin (Fratercula arctica) and
the Manx shearwater (Puffinus puffinus), making them some of the most important
colonies, globally, for these species. Skokholm island has Bird Observatory status and is also
an important breeding site for the European storm petrel (Hydrobates pelagicus).
Additionally, the islands’ clear waters and marine biodiversity make them popular with
recreational SCUBA divers.
4.2.14 Skomer and its surrounding islands are protected under a suite of legislation. Skomer Island
and Middleholm together are designated as a Site of Special Scientific Interest (SSSI) and a
National Nature Reserve, with Skokholm also a SSSI. The seas surrounding Skomer have
been protected since 1990, with the Marloes peninsula becoming designated as a Marine
Conservation Zone in 2014.
4.2.15 Within 20km of the project’s “marine site” (as defined above i.e. the buffer zone around the
jetty and the yellow zone as shown on Figure 4 above) there are five European sites that are
designated for features that have some marine interest, these are Pembrokeshire Marine
Special Area of Conservation Area (SAC), Skokholm and Skomer (and the Seas off
Pembrokeshire Special Protection Area (SPA) and pSPA, Afonydd Cleddau SAC, and West
Wales Marine SAC. The interest features of each of these European designations are
summarised in Table 4. The Skomer and Skokholm and the Seas off Pembrokeshire pSPA is a
proposed extension to the already designated SPA.
4.2.16 These five European sites within 20km of the Marine Works, are the subject of a separate
shadow marine Habitat Regulations Assessment report prepared for this project’s marine
works.
4.2.17 The 20km search area was chosen as the maximum possible extend at which effects upon
the interest features of the site could possibly be manifest. Up-stream of the marine work is
the Cleddau Rivers SAC which while an entirely freshwater environment does support
migratory fish which may pass the location of the jetty. The only impact pathway that could
extend beyond a few 200 meters of the Marine Works are those associated with the marine
vessel traffic that would be generated by the proposed scheme. Beyond 20km the level of
traffic generated would be a small proportion of the total marine traffic in the Irish Sea and
any effect beyond 20km would be indiscernible.
4.2.18 This project’s marine site is located within the Pembrokeshire Marine SAC, that
encompasses the entire Milford Haven. The Pembrokeshire Marine SAC has been selected
for the presence of 8 marine habitat types and associated wildlife (Habitats Directive Annex
1 habitat types) and 7 Annex 2 species. The qualifying habitats and associated Annex 2
Habitats Directive species are summarised in Table 4.
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4.2.19 A search on MAGIC revealed no other statutory designated sites within 2km of the centre of
the Site.

Table 4 European Marine designated sites within 20km of the project’s marine site that
have marine interest.
Site Name (EU

Distance from the Area

Code)

Proposed

Interest features of the site

Development
(direct at nearest
point)
Pembrokeshire

Marine works are

Marine SAC

located within

(UK0013116)

this SAC

138,069.5 ha

Annex I habitats (primary): estuaries, large
shallow inlets and bays, reefs
Annex I habitats (non-primary): sandbanks
which are slightly covered by sea water all
the time, mudflats and sandflats not
covered by seawater at low tide, coastal
lagoons, atlantic salt meadows,
submerged or partially submerged sea
caves
Annex II species (primary): Grey seal
Halichoerus grypus, Shore dock Rumex
rupestris
Annex II species (non-primary): Sea
lamprey Pteromyzon marinus, River
lamprey Lampetra fluviatilis, Allis shad
Alosa alosa, Twaite shad Alosa fallax and
Otter Lutra lutra

Baker Consultants Marine Ltd

30

Blackbridge

Egnedol Ltd

Skokholm and

18 km (line of

Skomer SPA

sight)

427.71 ha

Annex II species: Storm petrel Hydrobates
pelagicus; Manx shearwater Puffinus

(UK9014051)

puffinus; Puffin Fratercula arctica;
Razorbill Alca torda.

Skomer,

18 km

Skokholm and

152,452.92

Storm petrel Hydrobates pelagicus

ha

Red-billed chough Pyrrhocorax

the Seas off

pyrrhocorax

Pembrokeshire

Short-eared owl Asio flammeus

pSPA

Manx shearwater Puffinus puffinus
Atlantic puffin Fratercula arctica

(proposed site

Lesser black-backed gull Larus fuscus

extension)

Seabird assemblage3

Afonydd

9km

750.73.ha

Annex I habitats (non-primary): Water

Cleddau /

courses of plain to montane levels with

Cleddau Rivers

the Ranunculion fluitantis and Callitricho-

SAC

Batrachion vegetation

(UK0030074)

Annex II species (primary): Brook lamprey
Lampetra planeri, River lamprey Lampetra
fluviatilis, Bullhead Cottus gobio, Otter
Lutra lutra,
Annex II species (non-primary): Sea
lamprey Petromyzon marinus

West Wales

7 km

737,614 Ha

Harbour porpoise (Phocoena phocoena)

Marine cSAC
(UK0030397)
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Table 5 Pembrokeshire Marine SAC interest features
Habitat/Species

Present within 2km of jetty based on information
gathered during desk study and/or survey

Annex 1 habitats that are the primary reason for site selection
Inlets and Bays

Yes

Estuaries

Yes

Reefs

No

Annex 1 Habitats present as qualifying features, but not a primary reason for site selection
Sandbanks slightly covered by seawater at all
times

No

Mud-flats and sand flats not covered by
seawater at low tide

Yes

Coastal lagoons

No

Atlantic salt meadows

No

Submerged or partially submerged sea caves

No

Annex II species that are a primary reason for site selection
Shore dock (Rumex rupestris)

No

Grey seal (Halichoerus grypus)

Yes rare sighting (Appendix 2)

Annex II species present as a qualifying feature but not a primary reason for site selection
Sea lamprey (Petromyzon marinus)

Occasionally

River lamprey (Lampetra fluviatilis)

Occasionally

Allis shad (Alosa alosa)

Occasionally

Twaite shad (Alosa fallax)

Occasionally

Otter (Lutra lutra)

Yes
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4.3 SURVEYS
VIDEO SURVEYS MAY 2017
4.3.1

The habitat types recorded on site during the habitat survey on 29 May 2017 are described
below. The coordinates of the line transects that were covered during the survey are given
in Table 3.

Table 3: coordinates of the start and end points of the line transects covered during
the underwater video survey on 29 May 2017. Lines marked by a) were to the west
of the jetty whilst those marked by b) were to the east of the jetty.
start
Line
1a
1b
2a
2b
3a
3b
4

4.3.2

N
51 42.279
51 42.248
51 42.228
51 42.173
51 42.189
51 42.141
51 42.120

stop
W
5 00.893
5 00.814
5 00.860
5 00.634
5 00.865
5 00.646
5 00.679

N
51 42.457
51 42.205
51 42.430
51 42.218
51 42.408
51 42.172
51 42.377

W
5 01.305
5 00.652
5 01.352
5 00.827
5 01.395
5 00.833
5 01.439

The 29 May 2017 survey started from the transect closer to land and covered the area west
of the jetty until the Castle Pill port entrance and to the east of the jetty for approximately
250m. A stone wall was present throughout the length of the transect, marking the interface
between onshore and intertidal zone.

Figure 10 Pictures taken on 29 May 2017 along transect 1a showing the entrance to
Castle Pill and the wall running along the survey site.

4.3.3

The seabed of the entire survey area was subtidal mud, part of which would be exposed at
low water. The section of the jetty where the dolphins will be attached is typically covered
by seawater both at high and low tide, as the southern edge of the jetty meets the channel.
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4.3.4

Occasionally, sporadic seaweed was encountered along the transect lines but algae
appeared to be swept with the current and not attached to the seabed. Species encountered
included green algae sea lettuce (Ulva lactuca), red algae (Palmaria palmata) and brown
algae (Laminaria digitata).

4.3.5

Sections of the existing jetty’s piles that are permanently or semi-permanently under the
water line are covered in algae, primarily fucoid brown algae species.

4.3.6

The March 2018 survey corroborated the earlier survey area was characterised by estuarine
muds with varying degrees of shell and gravel. Where little or no shell or gravel was
observed, the broad scale habitat (BSH) A5.3 (subtidal mud) was assigned to the video clip;
where shell and gravel were more prominent – mainly on the transects furthest from the
shore – the BSH was recorded as A5.4 (subtidal mixed sediment). The distribution of BSH
observed in the survey area are shown in Figure 12.

Figure 11 Still images from the video footage from the 29/05/2017 survey. Two
randomly sampled piles one of the west side and one on the east side of the jetty
showing algal growth representative of the typical coverage of piles of the Newton
Noyles jetty.

4.3.7

No protected nor notable species were recorded on the field survey on 29 May 2017;
however, occasional sightings of harbour porpoise (Phocoena phocoena) and of grey seal
have been reported in [describe where have they been reported] as part of the long term
survey effort commissioned by NRW (Appendix 2).

4.3.8

High levels of plankton were generally observed in the water column when manoeuvring the
underwater camera on 29 May 2017.

4.3.9

Occasional empty shells of scallop (Aequipecten opercularis) and cockle (Cerastoderma
edule) were observed during the 29 May 2017 survey.
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Figure 12 March 2018 survey. Broad scale habitats observed at each seabed contact.
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4.3.10 During the boat based survey on 29 May 2017, birds were observed resting along the jetty
(on top of it) and on water nearby the jetty. Photos, such as at Figure 13 below, were
reviewed by a senior ornithologist for advice and assessment. The birds observed were
mostly herring gulls using the jetty as a perch from which to forage, or simply to loaf.
4.3.11 However, the jetty structure may be useful for nesting birds (e.g. rock pipit, a frequenter of
coastal habitats that can nest in crevices), especially if human and terrestrial predator
disturbance is currently minimal.

Figure 13: photos taken on 29/05/2017 of the jetty during the underwater camera
survey.

FRESH WATER CAMERA SURVEYS MARCH 2018
4.3.12 The Seastar surveys corroborated the findings of the 2017 video survey. In terms of Annex 1
habitats the majority survey area was classified as subtidal mudflat. The survey area is
classified as Large Shallow Inlets and Bays (Annex 1 habitat code 1160) by virtue of its
location within Milford Haven.
4.3.13 Full results of the surveys can been found in Appendix 1.
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4.4 RESULTS OF UNDERWATER NOISE MODELLING
4.4.1

The propagation model used is based on parabolic equations. As such, it is both adequate as
well as computationally efficient to address low-frequency sound propagation in shallow
water. The model describes propagation of underwater sound (noise) at different
frequencies as it moves along a transect over specific sediment and bathymetry up to a
certain maximum range. The model does not discriminate between sources, that means,
that results can be applied to any type pf source that produces a relevant frequency, such as
impact pile-driving, vibropliling, shipping or movement of barges, among other, all of which
produce sound below 2kHz.

4.4.2

Plots originated by the model are displayed in Figure 14. Transmission loss is modelled in a
Westerly direction from the jetty for frequencies between 100 and 2000 Hz. The Y-Axis
represents depth in meters, the X-Axis represents the horizontal distance in meters. The
black solid line represents the true bathymetry of the site. The colour bar to the right of the
plots represents sound pressure, where red is less transmission loss (the sound is loud) and
conversely blue is more transmission loss (sound is weak). The units used to express the
source level vary with the type of noise source. The source levels of continuous noise
sources such as shipping and dredging should be expressed as a sound pressure level (SPL),
with units of dB re 1 μPa. Sources such as pile driving should have source levels expressed
for a single pulse as either a sound exposure level (SEL) with units of dB re 1 μPa2 s.

4.4.3

The noise model at Figure 14 for clearly shows that noise levels are attenuated very quickly,
within a few hundred meters from their source, at all frequencies.

4.4.4

The analysis metrics for underwater noise measurements used and presented in assessment
will correspond to the metrics mentioned in the GPG133 guide, and in respect of Descriptor
11 of the Marine Strategy Framework Directive (MSFD).

4.4.5

The assessment present below is done with reference to the National Marine Fisheries
Service. 2016. Technical Guidance for Assessing the Effects of Anthropogenic Sound on
Marine Mammal Hearing: Underwater Acoustic Thresholds for Onset of Permanent and
Temporary Threshold Shifts. U.S. Dept. of Commer., NOAA. NOAA Technical Memorandum
NMFS-OPR-55, 178 p

Next page Figure 14 noise transmission loss modelled in a Westerly direction from the
jetty for frequencies between 100 and 2000 Hz. The black solid line represents the
true bathymetry of the site.
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5

IMPACT ASSESSMENT

5.1.1

The potential impacts of the marine works associated with this project are examined below.
The assessment considers both the construction and operational phases.

5.1.2

The following impact pathways are considered for both the construction and operational
phases of the marine aspects of the project:

•

Loss/disturbance of habitats

•

Changes to feeding habitat/prey species.

•

Marine noise

•

Other disturbance

•

Collision risk

•

Pollution

5.2 LEGISLATION AND POLICY CONTEXT
5.2.1

Chapter 5 of Planning Policy Wales, Conserving and Improving Natural Heritage and the
Coast sets out the Welsh Government’s objectives for the conservation of improvement of
the natural heritage. The objectives are, promote the conservation of landscape and
biodiversity, in particular the conservation of native wildlife and habitats;

•

ensure that action in Wales contributes to meeting international responsibilities and
obligations for the natural environment;

•

ensure that statutorily designated sites are properly protected and managed;

•

safeguard protected species, and to

•

promote the functions and benefits of soils, and in particular their function as a
carbon store.

5.2.2

Technical Advice Note 5, Nature Conservation and Planning (2009) provides additional
advice on how land use planning should contribute to protecting and enhancing biodiversity.

5.2.3

Section 40 of the Natural Environment and Rural Communities (NERC) Act 2006 places a
duty on every public authority to have regard to conserving biodiversity. Section 41 of the
same Act requires that the Secretary of State must publish a list of the living organisms and
types of habitats that are of ‘Principal Importance’ for the purpose of conserving
biodiversity. The Secretary of State must take steps, as appear reasonably practicable, to
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further the conservation of those living organisms and habitats in any list published under
this section. The list of species and habitats of principal importance currently includes 943
species and 56 habitats.

5.3 CONSTRUCTION PHASE
5.3.1

The construction phase of the marine works, which will in the worst case last for a period of
18 months, is the phase of the project which has the greatest potential to result in impacts
to marine habitats and species within the locality.

LOSS / DISTURBANCE OF HABITAT
5.3.2

Loss / disturbance of habitat from use of materials vessels will be confined to the barge
docking area and the working zone around the jetty.

5.3.3

The temporary moorings of the materials vessels / the locations where the vessels will sit on
the seabed at low tide are shown in yellow on Figure 4 above.

5.3.4

As stated at above, it is anticipated that approximately 180 vessel deliveries will be needed.
As was stated in 2.2.10 above, it is to be assumed, as a worst case, that this yellow area will
be disturbed regularly during the 18 month construction period.

5.3.5

The video survey established that the majority of the survey area is subtidal mud. The areas
that are below spring low water were also found to be composed of fine sediments.

5.3.6

The subtidal mudflat surrounding the jetty did not support species rich communities . Only
very sporadic algae were encountered and no other forms of life. The fucoid and green algae
that were observed during the video survey appeared to have been transported to the site
by current rather than being established on the mud flats; as such they are likely to support
the feeding of any local community.

5.3.7

The mooring of the barges will result in the temporary loss of 1.77 ha of subtidal mud flats.
In addition the area around the jetty to distance of 50m is likely to be subjected to
disturbance from the jack-up barges. Although the stanchions of the barges and the foot
print of the feet are small 9.04m2 for both barges for the sake of this assessment it is
assumed that the entire 50m buffer zone will be subject to temporary loss or disturbance.
The 50m working area around the jetty amount to an area of 4.97ha. Combined with the
barge docking area this amounts to 6.74 ha of subtidal mud substrate that will be affected
by the proposal.

5.3.8

It is likely that barges resting on the subtidal mud flat will cause additional perturbation to
the structure and function of the habitat and there could be some localised change to the
structure of the infauna communities that they support. It is possible that the presence of
the barges and associated moorings and the stanchions of the jack-up vessels could cause
some localised scour of the mudflats. This impact is however short term. Subtidal muds are
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highly dynamic habitats with a level of high productivity. Once the construction phase is
complete the habitat will recover rapidly and there would be no permanent change to the
structure and function to this part of the SAC. Any sediments displaced during the work
would be quickly redistributed by tidal action and normal sediment dynamics in the locality.
5.3.9

In addition there will be very localised temporary loss of habitat around the jetty where the
feet of the stanchions of the jack-up barges rest on the mud flat. Again this impact is
temporary and the habitat will recover rapidly.

5.3.10 The contact of new structures on the mud flat may cause some entrainment of sediment
into the water column. As has been demonstrated during the surveys the site already
exhibits high levels of turbidity. Any entrainment would be short lived as the barge or
stanchion makes contact with the sea bed and it is not likely to result in significant changed
to turbidity.
5.3.11 The temporary loss of habitat (6.74ha) amount to 0.031% of the 22,086ha of ‘large shallow
inlets and bays’ that is within the Pembrokeshire Marine SAC. These figures that cannot be
considered to be significant. Similarly the temporary loss/disturbance of these habitats
would not have a significant effect upon feeding habitat or the distribution of prey species.
5.3.12 The impact from habitat loss / disturbance through these activities are therefore considered
to be minor adverse and short-term.

CHANGES TO FEEDING HABITAT/PREY SPECIES
5.3.13 The disturbance/temporary loss of habitat described above is likely to lead to changes in the
infauna composition of the subtidal mud habitat. However, as described above the
loss/disturbance of these habitats is small in scale and temporary. Subtidal mud habitats are
highly dynamic habitats and subject to frequent perturbation for tidal actions and currents.
Infauna communities present are highly productive and once the construction phase is
completed the infauna communities will recover rapidly. Physical recovery of mud flats
following disturbance has been found to occur with 100 days10.
5.3.14 The impacts from this pathway are considered to be minor short term.

10

K. M. Dernie M. J. Kaiser R. M. Warwick 2003 Recovery rates of benthic communities

following physical disturbance Journal of Animal Ecology Vol 72 Issue 6.
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MARINE NOISE
5.3.15 The two new dolphins have 6 piles each (total 12 piles) which will need to be installed into
the seabed. The installation of each pile is expected to take 1 hours if done with impact
piling or vibro piling. Therefore this activity is, therefore a short-lived activity.
5.3.16 The noise model is described at paragraphs above, including its reliance on worst case
(precautionary) environmental conditions.
5.3.17 The noise model has demonstrated that, even in worst case conditions, the underwater
noise emissions will be attenuated within a few hundred metres from the jetty and
therefore the impact of these activities will be negligible.
5.3.18 This section of the report considers the risk of injury from piling. The next section looks at
the risk of more general disturbance.
5.3.19 American shad (Alosa sapidissima)(Wilson, 1811), a clupeid fish, is a relative of the Twaite
shad (Alosa fallax) (Lacepède, 1803) and the Allis Shad (Alosa alosa) (Linnaeus, 1758) which
are present in the area and which are interesting features of the Pembrokeshire Marine
SAC. For the American shad species, audiograms exist (Mann et al., 1997), showing their
hearing sensitivity between 200Hz and 2000Hz ranging from approximately 118dB re 1µPa
and 150dB re 1µPa. The two relatives, Twaite- and Allis Shad have similar characteristics
and biology. We assume that their acoustic sensitivity is similar to the American shad. This is
shown on Figure 11 below.
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Figure 15: Audiogram of the American shad (Mann et al. 1997).

5.3.20 Fish that are most likely able to hear the sound produced by impact piling are the Shad
relatives. In a worst case scenario, as shown by the plots in Figure 15, they would perceive
sound ranging from 200Hz to 400Hz, where they show a maximum sensitivity, a distance of
roughly 250m at a maximum of 152dB re 1µPa if it was produced by generic impact piling
and a maximum of 126dB re 1µPa if the sound was produced by vibratory piling. Pressure
would be lower if the continuous sound received for the same frequencies would be
produced by ships. Both values are above the threshold of 118Db re 1µPa, however unlikely
to produce any injuries (Rodkin et al., 2012).
5.3.21 Grey seal is another interest feature of the Pembrokeshire Marine SAC. Grey seals
(Halichoerus grypus atlantica, Fabricius 1791). Grey seals breed at Skomer Island, however
this is approximately 20km from this project’s marine site, are far beyond the distance at
which any effects from marine noise could possibly have any effect. Grey Seals are rarely
recorded within the area of the marine works and so no effect upon the populations of this
species is will occur from marine noise propagation.
5.3.22 Harbour porpoise is an interest feature of the West Wales Marine cSAC and a European
protected species and this species belongs to the functional hearing group of high frequency
cetaceans. Harbour porpoises are occasionally spotted in the Haven hence may from time
to time venture into areas close to this project’s marine site.
5.3.23 Audiograms for marine mammals are available and presented in Figure 16 .
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Figure 16: Resulting normalized composite audiograms for low-frequency (LF), midfrequency (MF), and high-frequency (HF) cetaceans and phocid (PW) and otariid
(OW) pinnipeds (NOAA, 2016).

5.3.24 Audiograms exist only for Harbour seals, Northern elephant seals, Ringed seals and Spotted
seals. If extrapolated to the Grey seal in water (that means only for the periods while the
animals are submerged), the threshold for injury (PTS-permanent threshold shift), when
expressed according to the NOAA 2016 guidance, is LE,PW,24h: 185 dB re 1μPa2s.
5.3.25 The ANSI notation LE is equivalent to the cumulative sound exposure level (SELcum) calculated
over 24 hours and applied to the hearing capabilities of phocid pinnipeds underwater.
5.3.26 The source levels and frequencies for the piling associated with the 2 dolphins were chosen
based on available literature (Blackwell, 2005). For impact pile driving, the mean rms Sound
Pressure Level (SPLrms) @62m has been taken to be 190dB re 1µPa with frequencies
ranging from 100Hz-2kHz; whereas for vibratory piling the mean SPLrms @56m has been
taken to be 164dB re 1µPa, with frequencies ranging from 400Hz to 2kHz.
5.3.27 Translated to the application of impact piling in the worst case scenario at the at this
project’s marine site at Milford Haven jetty, where we assumed a level for impact piling of
mean SPLrms @62m 190dB re 1µPa with frequencies ranging from 100-2000Hz, for Harbour
and Grey seal the threshold for injury (PTS-permanent threshold shift), (when expressed
according to the NOAA 2016 guidance, is LE,PW,24h: 185 dB re 1μPa2s) would be, if SPLrms,
the 5dB re 1uPa attenuation @2kHz would be reached at 15m depth at a distance of 105m;
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at 20m depth within 92m distance. However distances would be inapplicable if there was
less water or if the seals would be hauled out or with the heads out of the water. This is
worst case scenario. Less loud vibratory piling, which also has a different sound emission
scheme, is already below injury level at the distance measured in literature. In our case it is
questionable if there would be any significant propagation when vibropiling would be
applied at low tide.
5.3.28 The noise model has demonstrated that, even in the worst case scenario, the underwater
noise emissions from impact piling will be attenuated within a few hundred metres from this
project’s site and therefore the risk of injury from the impact piling activities on fish species
of interest (Allis Shad, Thwaite Shad, Sea lamprey), the harbour porpoise and the grey seal
will be negligible. Therefore the construction phase impact piling will only have the potential
to impact negatively upon these features through injury if they are in the immediate vicinity
of the piling operation. Mitigation is also possible as set out in detail below.
5.3.29 It must also be remembered that the conditions modelled here are the worst possible for
these features, so we must take into account that average conditions would see shallower
water and colder water prevail, with the injury distances from the impact piling site being
greatly reduced if not cancelled (in water less than 1m and winter temperatures).
5.3.30 The introduction of noise into the marine environment during piling is therefore, in the
absence of mitigation, considered to be much better than worst case.
5.3.31 Noise impacts from use of materials vessels; use of vessels to deliver the 12 piles/deck
sections etc; and use of 2 jack-up barges is less impacting than worst case

OTHER DISTURBANCE OF SPECIES FROM NOISE
5.3.32 During the construction period, which at the worst case will be for 18 months, the
construction activity will also introduce a level of disturbance into the study area that
previously was absent so that these species could potentially be disturbed more generally
during these activities.
5.3.33 If the species of fish that are interest features for the Pembrokeshire Marine SAC (Allis Shad,
Twaite Shad and Sea lamprey) are present within the immediate locality piling in the
absence of mitigation could result changes in behaviour and fish moving out of the
immediate area. Such changes are highly unlikely to have any effect upon the species
concerned in term of their feeding or migratory movements.
5.3.34 For otter, which are an interest feature of Pembrokeshire Marine SAC and the Afonydd
Cleddau SAC and a European protected species, this species has been the subject of
detailed assessment (Appendix F of this Addendum) and is not considered further here.
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5.3.35 For harbour porpoise, this species is unlikely to suffer significant effects from disturbance
during the construction phase as the animal is rarely recorded within the Haven or at the
location of this project’s marine site (Baines, M.E. and Evans, P.G.H. (2012) p74-84).
5.3.36 The marine site is not a favoured habitat for Grey Seals (see above) and therefore no
impacts are expected from noise during the piling or other operations.
5.3.37 No other species susceptible to disturbance are considered to be present within the study
area that could be significantly impacted by the construction phase.
5.3.38 Impacts of impact piling through this disturbance are therefore considered, in the absence
of mitigation, to be a minor adverse, short term.
5.3.39 Disturbance from noise from use of materials barges equipment and the use of the two jack
up barges is not considered to be significant. As shown from the noise modelling any noise
propagated would be quickly attenuated the amplitudes generate by vessel are not
sufficient to cause even localised noise that would affect the interest features of the SAC. :
5.3.40 For harbour porpoise, the passage of construction traffic across the harbour has been
considered by the assessment team in relation to the West Wales cSAC and its interest
feature Harbour Porpoise. This species is unlikely to suffer significant effects from
disturbance during construction phase as the animal is rarely recorded within the Haven or
at the location of this project’s marine site (Baines, M.E. and Evans, P.G.H. (2012) p74-84).
5.3.41 The movement of delivery barges during the construction phase will between the barge
mooring area and Pembroke Docks. The barges will therefore not pass Skomer Island and
the seal population.
5.3.42 Impacts through this sort of disturbance are therefore considered to be a minor adverse,
short term.

COLLISION RISK
5.3.43 For harbour porpoise, NRW has suggested that this species may be susceptible to collision
risk with vessels. This is considered highly unlikely as Harbour Porpoise navigate using ecolocation and therefore have detailed perception of their surroundings. In the Draft
Conservation Objectives and Advice on Activities for the West Wales Marine SAC (Regulation
18 advice JNCC January 2016) it is stated that death or injury by collision is medium to low
impact level (Table 1 p14). The document goes on to say that ‘Post-mortem evidence
indicates that few collisions between harbour porpoise and vessels occur and is not a
significant pressure for this species.’ (p15). In table 2 of the same document it is stated with
reference to shipping that ‘Post mortem investigations of harbour porpoise have revealed
death caused by trauma (potentially linked with vessel strikes) is not currently considered a
significant risk and no additional management is therefore required.’ The statement has to
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be considered in the context of the falling vessel movements within Milford Haven. Collision
risk is therefore ruled out as a realistic potential impact pathway.
5.3.44 The effects upon seal populations from collisions is also unlikely (e.g. Onoufriou et al
201611). Considering that seals are highly mobile and able to detect passing ships through
their hearing and also by detecting vibrations through their vibrissae, it is unlikely that this
pathway will have any significant effect on the population abundance and density.
5.3.45 Impacts through this risk of collision are therefore considered to be a neutral.

POLLUTION
5.3.46 Pollution through spills or discharges to the sea; or from sediment disturbance During the
construction phase there is the potential for pollutants to be introduced into the marine
environment that may have an impact upon the marine receptors. Pollutants could include
fuel spills from marine vessels or machinery used for the works to the jetty. The marine
engineering works also have the potential to introduce waste materials that may be
discarded causing litter to the area.
5.3.47 Discharges from terrestrial activities have been address elsewhere in Chapter 8 of the
Addemdum and are fully mitigated.
5.3.48 In the absence of mitigation, the risk of pollution from spills could be considered to be
significant depending upon the nature of the incident.
5.3.49 In the absence of mitigation, impacts through pollution are considered to be a high risk of
moderate adverse impacts.

5.4

OPERATIONAL PHASE

HABITAT LOSS
5.4.1

The only permanent loss of habitat will be the area of subtidal mud habitat that will be lost
associated to the foot print of the new mooring dolphins that will be installed. This is a small
area of 4.5m x 4.5m for each dolphin a total of 40.5 square metres and amounts to
0.000018% of the 22086ha of ‘large shallow inlet and bay’ habitat present within the SAC.
Such an impact is so small as to be considered de minimis or “not appreciable”.

5.4.2

The proposed development will not require any additional dredging as the delivery vessel
will follow a pre-existing route through Milford Haven channel.

11

http://jncc.defra.gov.uk/ProtectedSites/SACselection/habitat.asp?FeatureIntCode=h1130
Investigations into the interactions between harbour seals (Phoca vitulina) and vessels in the inner Moray
Firth Scottish Marine and Freshwater Science Vol 7 No 15
J Onoufriou, E Jones, G Hastie and D Thompson
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This habitat loss is so small as to be considered negligible or neutral and would no affect on
the populations of those species feeding upon that that habitat or prey distribution.

NOISE FROM DELIVERY VESSELS
5.4.4

The proposed operation of the jetty will introduce new shipping movements into the
harbour through the vessels delivering the biofuels and these movements will introduce
engine noise into the marine environment.

5.4.5

The noise from vessels is not sufficient to cause injury to any species. However the vessels’
noise could potentially create some more general level of disturbance.

5.4.6

The number of vessel movements created by the project’s operational phase is very small (c
312 movements per annum; 3 vessels / week). This must be considered against the baseline
conditions of a very busy port. Figures provided by the Harbour Master show that there is a
declining trend in vessel movements (Figure 17). The average annual shipping movement
over the past 7 years is 2337 movements per annum (Figure 17). Notwithstanding the
declining trend in shipping the proposed development will generate 156 cargos representing
an additional 6.6% increase in shipping movements. This low level of vessel movement is not
considered to pose a significant additional risk to grey seal.

5.4.7

The movement of delivery barges during the construction phase will between the barge
mooring area and Pembroke Docks. The barges will therefore not pass Skomer Island and
the seal population.

5.4.8

The impacts of the operational phase of the facility are therefore likely to be neutral in
relation to this pathway when compared with levels of marine noise in the recent past i.e.
taking into account the overall falling vessel traffic levels.
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Figure 17 Milford Haven Annual Shipping Movements

OTHER HUMAN DISTURBANCE
5.4.9

The operation of the jetty, post construction, is likely to introduce a minor level of
disturbance to the study area.

5.4.10 As well as the 3 times a week vessel docking, the operation of the jetty will mean increased
pedestrian access to the area.
5.4.11 Impacts from this are however considered to be such a low level as to not be considered
significant nor is mitigation required.
5.4.12 The impact from this disturbance during the operational phase is considered to be
low/neutral.
5.4.13 Potential disturbance of land-based otter has been addressed in elsewhere in the ES.

POLLUTION THROUGH SPILLS / DISCHARGES TO THE SEA OR FROM SEDIMENT DISTURBANCE
5.4.14 The prepared feedstock that will be imported to the jetty in the vessels does not pose a risk
to the marine environment in terms of pollution.
5.4.15 In addition, the transfer system will be enclosed (transfer will be effected by the use of a
covered conveyor installed on the jetty).
5.4.16 The transfer of feedstock therefore presents no risk to the marine environment.
5.4.17 Like any vessel movement within the Haven there is a risk of pollution from accidental spills
or release of pollutants from bilges, etc. Vessel operation is however regulated through the
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Harbour Master the port’s environmental guidelines, regulations and Environmental Policy
Statement.

6

MITIGATION

6.1.1

For the various impact pathway identified above mitigation has been considered to avoid or
minimise the impacts upon marine receptors. In some cases mitigation is not possible and
the impact identified above remains unchanged.

6.2 CONSTRUCTION PHASE MITIGATION
LOSS/DISTURBANCE OF HABITAT
6.2.1

Loss / disturbance of habitat from mooring materials vessels / materials vessels resting on
the sea bed; and use the 2 jack up barges

6.2.2

The disturbance of the mud flat associated with the location of mooring and of the materials
barges and the use of theworking area of the 2 jack up barges will be localised and short
term.

6.2.3

The impact assessment above is based on a worst case scenario and assumes that the yellow
area on Figure 4 (for the mooring etc of the materials vessels) and the 50 m buffer zone for
the jetty and dolphin works will be disturbed during the 18 month construction period. It is
on this basis that the impact from this pathway is assessed going forward in the Residual
Impacts section of this document.

6.2.4

In order to minimise the impacts of the materials barges on the yellow area of Figure 2, the
vessels will be required to unload and leave as soon as possible, with residency times
reduced to a minimum. In this way the sediment movement processes will be interrupted to
the minimum.

6.2.5

Therefore, when the application for a marine licence is received, if appropriate, a condition
could be included on the marine licence with a maximum “per materials delivery vessel”
“stay” time in the yellow area or alternatively it could restrict the hours of the day when the
vessels could be moored in this area.

6.2.6

A maximum “stay time” for the 2 jack up barges may be more difficult to impose since they
are likely to have to stay within the marine site for longer whilst works progress.
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NOISE
6.2.7

Noise generated from the impact piling can be reduced by use of methods such as vibropiling rather than impact piling.

6.2.8

However in this case the effect of marine noise propagation, the transmission of noise to the
marine environment can be fully mitigated by confining the piling to low tide. In shallow
depths of water noise, at the frequencies generated by piling, noise cannot be propagated
as the wave length are too long to form.

6.2.9

Exploiting the low tide window will have the dual effect of ensuring animals including fish
are not present in the area because the water would be too shallow for them to swim and
also to minimise the extent to which noise will propagate underwater.

6.2.10 With the proposed mitigation (piling at low tide) there will be no impact upon receptors
from piling noise.
6.2.11 When the marine licence application is considered, with it can be considered a proposed
schedule of piling which will fully reflect the above mitigation measures.

COLLISION RISK
6.2.12 As explored above there is not risk of collision for Harbour Porpoise and the risk of collision
for Grey Seal is considered minimal as a) Grey Seal do not favour this area and b) there level
of marine traffic generate by the project is very small. No mitigation is therefore required.

POLLUTION THROUGH DISCHARGES TO THE SEA / SPILLS OR FROM SEDIMENT DISTURBANCE
6.2.13 The mitigation to prevent pollution / spills arising from terrestrial activities is detailed in
Chapter 8 of the Addendum.
6.2.14 Works to refurbish the jetty will be done under a comprehensive Construction and
Environment Management Plan (CEMP) which will detail all the measures that will be taken
to protect again pollution of the marine environment during the construction phase. These
measures will include bunded storage of fuels and other potentially hazardous liquid, correct
sheeting and correct storage of materials. The CEMP will also detail emergency measure to
tackle any spillages should an accident occur. The CEMP will be the subject of a condition.
The refurbishment of the jetty will be done with appropriate protection put in place to
ensure that there is no risk of materials being dropped or spilled into the marine
environment. Appropriate sheeting will be placed below the works at all times to ensure
that any spillages are intercepted.
6.2.15 With respect to sediment disturbance as described above the area waters around the jetty
are naturally turbid, both surveys encountered poor visibility conditions. Any entrainment of
sediments is therefore unlikely to result in changes to the chemistry of physical nature of the
water column and no mitigation measures are required.
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CHANGES TO FEEDING HABITAT AND PREY DISTRIBUTION
6.2.16 As described above there are likely to be localised changes to infauna of the mud flat
associated with the barges and the jack up vessels. Mitigation is possible to minimise the
stay times of the material barges so as to reduce the impact upon the mud flat habitats.
However, recovered to these habitats is predicted to be rapid once works have ceased.

6.3 OPERATIONAL PHASE MITIGATION
HABITAT LOSS
6.3.1

As explained above the loss of habitat associated with the dolphins is of such a small scale as
to not require mitigation or compensation.

NOISE
6.3.2

As identified above the operation of the jetty and biofuel vessel movements will not
introduce any significant additional noise to the marine environment. In the vicinity of the
jetty where vessel noise with be concentrated the modelling has shown that engine noise
would be rapidly attenuated. Noise generated during the operational phase must be
considered in the context of the number of vessels using the harbour and the small number
of vessel movements that will be introduced from this project.

6.3.3

No mitigation is therefore required for marine operational noise.

OTHER HUMAN DISTURBANCE
6.3.4

Potential disturbance of otter has been addressed in elsewhere in the ES.

6.3.5

Disturbance to other species is during the operational phase is neutral and no mitigation is
required.

6.3.6

COLLISION RISK

6.3.7

As described above collision risk is not considered to be significant for the biological
receptors present. No mitigation is therefore required.

POLLUTION
6.3.8

Pollution through discharges to the sea / spills have been considered in the design of the
entire scheme and there will be no discharges to water that are not treated to the
appropriate level.

6.3.9

The construction phase will be operated under the CEMP that will ensure any risks of
pollution are minimised.
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CHANGES TO FEEDING HABITAT AND PREY DISTRIBUTION
6.3.10 The habitats that will be lost/disturbed during the construction phase are predicted to
recover in a short period of time.
6.3.11 The loss of 40.5m2 of subtidal mud flat is not considered is considered to be so insignificant
as to be de minimis. No long terms changes to feeding habitat and prey distribution are
therefore likely and no mitigation is therefore required.
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7

RESIDUAL IMPACTS

7.1.1

The residual marine impacts of the proposed scheme are summarised in table x. Taking into
account the proposed mitigation the residual impacts are all considered to be minor and
confined to the construction phase of the project.
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Table 4 Summary of residual impacts.
Receptor

Impact Pathway

Impact severity/ Mitigation

Residual Impact

significance

Construction Phase
Habitats listed as interest features of the
Pembrokeshire Marine SPA
Tidal Sweep channels, Large Shallow inlets

Habitat Loss/ Minor/moderate Delivery barges to
disturbance adverse and
short term

and bay,
Interest feature of the Pembrokeshire
Marine SPA

Minor adverse

be managed to
reduce residency
time

Noise Minor

adverse Piling works to be

short term

Neutral

confined to low tide

Harbour porpoise
Grey Seal,
Migratory fish
Interest features of the Pembrokeshire
Marine SPA

Baker Consultants Marine Ltd

Disturbance Minor

adverse No mitigation

short term
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Minor adverse short
term
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Harbour porpoise
Grey Seal,
Migratory fish
Interest features of the Pembrokeshire

Collision risk Neutral impact

Marine SPA

Impact pathway

Harbour porpoise

ruled out.

NA

Neutral Impact

Comprehensive

Minor adverse

Grey Seal,
Migratory fish
Otter
Habitats listed as interest features of the

Pollution Moderate

Pembrokeshire Marine SPA

adverse

CEMP to be put in

Estuaries, Tidal Sweep channels, Large

place to include

Shallow inlets and bay,

pollution prevention

Interest species
Habitats listed as interest features of the
Pembrokeshire Marine SPA
Estuaries, Tidal Sweep channels, Large

measures
Changes to feeding Minor

short Delivery barges to

habitat and prey term

be managed to

distribution

reduce residency

Shallow inlets and bay
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time
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Interest species

Operational Phase
Habitats listed as interest features of the

Habitat Loss Neutral

Pembrokeshire Marine SPA

Loss of 40.4m2 of

Estuaries, Tidal Sweep channels,

subtidal mud

Large Shallow inlets and bay

habitats

Interest features of the Pembrokeshire

No mitigation

Neutral

required

Noise Neutral

No mitigation

Marine SPA

Neutral

required

Harbour porpoise
Grey Seal,
Otter
Migratory fish
Interest features of the Pembrokeshire

Disturbance Neutral

No mitigation

Marine SPA

required

Harbour porpoise
Grey Seal,
Otter
Migratory fish
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Interest features of the Pembrokeshire

Collision risk NA

Marine SPA

Impact pathway

Harbour porpoise

ruled out

NA

NA

Scheme carefully

Neutral

Grey Seal,
Habitats listed as interest features of the

Pollution Neutral

Pembrokeshire Marine SPA

designed to reduce

Estuaries, Tidal Sweep channels, Large

the risk of pollution

Shallow inlets and bay,

to the marine

Interest species

environment.

Habitats listed as interest features of the

Changes to feeding Neutral

Pembrokeshire Marine SPA

habitat and prey

Estuaries, Tidal Sweep channels, Large

distribution

Shallow inlets and bay

Loss of 40.4m2 of

NA

subtidal mud
habitats
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8 CUMULATIVE IMPACTS
8.1.1

As can be seen from Residual Impacts table above, the residual impacts to the marine
environment from this project’s marine works are considered to be minor and short term in
the during the construction phase and neutral during the operational phase.

8.1.2

Taking together the construction phase marine environment residual impacts, it is
concluded that the construction impacts, cumulatively, remain minor and short term.

8.1.3

Taking together the operational phase marine environment residual impacts, it is concluded
that the operational impacts, cumulatively are neutral.

8.1.4

Cumulative impacts of the construction and operational phase marine environment residual
impacts are not likely to arise due to the temporal distinction between the two (construction
and operational) phases.

8.1.5

In relation to any cumulative impacts between the construction phase terrestrial and marine
residual impacts:

8.1.6

Section 19 of ES considered the cumulative impacts of the entire scheme and has found no
significant residual impacts will be arise.

8.1.7

In relation to any cumulative impacts between the operational phase terrestrial and marine
residual impacts:

8.1.8

The interaction between the marine impacts of this project and other schemes in the area
are considered in the separate s HRA marine document, in relation to the relevant European
sites.

8.1.9

The impacts within the marine environment are very localised to the construction area and
short team. For example the impacts of noise would be confined to a zone within a few
hundred meters of the jetty, with mitigation these impacts are entirely cancelled out. Given
the highly localised effects of this scheme is considered that there are no other schemes
proposed that could give rise to cumulative impacts upon ecology in either the marine or
terrestrial environments.

Baker Consultants Marine Ltd

59

Blackbridge

Egnedol Ltd

9 REFERENCES
Baines, M.E. and Evans, P.G.H. (2012). Atlas of the Marine Mammals of Wales. CCW
Monitoring Report No. 68. 2nd edition. 139pp.

Blackwell, S.B. 2005. Underwater Measurements of Pile Driving Sounds during the Port
MacKenzie Dock Modifications, 13–16 August 2004. Greeneridge Report 328-1, March 2005.

CCW (2009) Pembrokeshire Marine European Marine Site - ADVICE PROVIDED BY THE
COUNTRYSIDE COUNCIL FOR WALES IN FULFILMENT OF REGULATION 33 OF THE
CONSERVATION (NATURAL HABITATS, &c.) REGULATIONS 1994

Cefas (2012). Guidelines for data acquisition to support marine environmental
assessments of offshore renewable energy projects. Cefas contract report: ME5403 Module 15;

CIEEM (2013) Guidelines for Preliminary Ecological Assessment. Chartered Institute of
Ecology and Environmental Management

Institute of Environmental Assessment (1995). Guidelines for Baseline Ecological Assessment.
Institute of Environmental Assessment, London.

Joint Nature Conservation Committee (2010) Handbook for Phase I Habitat Survey: A
Technique for Environmental Audit. JNCC, Peterborough.

Baker Consultants Marine Ltd

60

Blackbridge

Egnedol Ltd

Kaymac Marine and Civil Engineering (2016). Inspection Report, Core and Visual Survey,
Milford Haven Jetty.

NOAA Technical Memorandum NMFS-OPR-55 (2016). Technical Guidance for Assessing the
Effects of Anthropogenic Sound on Marine Mammal Hearing.

Mann D. A., Lu Z., Popper A. N. (1997). A clupeid fish can detect ultrasound. Nature 389, 341
10.1098/rsbl.2004.0241

NPL (2014). Good Practice Guide (GPG) for Underwater Noise Measurement,
National Measurement Office, Marine Scotland, The Crown Estate, Robinson, S.P.,
Lepper, P. A. and Hazelwood, R.A., NPL Good Practice Guide No. 133, ISSN: 1368 6550, 2014.

Rodkin R., Pommerenck K., Reyff J. (2012) Interim Criteria for Injury to Fish From Pile-Driving
Activities: Recent Experiences. In: Popper A.N., Hawkins A. (eds) The Effects of Noise on
Aquatic Life. Advances in Experimental Medicine and Biology, vol 730. Springer, New York, NY

Harbour Porpoise (Phocoena phocoena) possible Special Area of Conservation: West Wales
Marine / Gorllewin Cymru Forol Draft Conservation Objectives and Advice on Activities. JNCC
January 2016.

Baker Consultants Marine Ltd

61

Blackbridge

Egnedol Ltd

APPENDIX 1
Seastar Survey

Baker Consultants Marine Ltd

62

Egnedol Ltd

Freshwater Lens Camera Survey of
Newton Noyes Jetty, Milford Haven
Summary Report

9th April 2018

Seastar Survey Ltd. Project Number - J/18/515
For further information please contact Steven Dewey
Seastar Survey Ltd., Ocean Quay, Belvidere Road, Southampton, SO14 5QY
Email: sdewey@seastarsurvey.co.uk

Please cite this report as:
O’Dell, J. & Dewey, S. (2018). Freshwater Lens Camera Survey of Newton Noyes
Jetty, Milford Haven. A report by Seastar Survey Ltd., 23 pages.

Table of Contents
1

INTRODUCTION ........................................................................................................... 4

2

METHODOLOGY .......................................................................................................... 5
2.1

3

2.1.1

Horizontal control ............................................................................................. 5

2.1.2

Vertical Control ................................................................................................ 5

2.2

Drop Down Video Methodology............................................................................... 5

2.3

Video Analysis and Habitat Mapping ....................................................................... 7

2.3.1

Analysis of the HD video records ..................................................................... 7

2.3.2

Habitat mapping............................................................................................... 8

RESULTS ..................................................................................................................... 9
3.1

4

Survey Equipment................................................................................................... 5

General description of the habitats and biological communities observed ............. 11

DISCUSSION .............................................................................................................. 16
4.1

Survey methodology ............................................................................................. 16

4.2

Survey Limitations................................................................................................. 16

4.2.1

Visibility and coverage ................................................................................... 16

4.2.2

Weather conditions ........................................................................................ 16

5

REFERENCES ............................................................................................................ 17

6

APPENDICES ............................................................................................................. 18
6.1

Appendix I ............................................................................................................. 19

ii

List of Figures
Figure 1.1: Location of the Newton Noyes jetty and small barge landing zone ...................... 4
Figure 3.1: Achieved survey locations ................................................................................. 10
Figure 3.2: Broadscale habitats observed at each seabed contact. ..................................... 12
Figure 3.3: Example screenshots of the video data ............................................................. 13
Figure 3.4: MNCR biotopes (Connor et al., 2004) assigned to each seabed contact. .......... 14
Figure 3.5: Habitat polygons assigned to the Newton Noyes Jetty survey area ................... 15

iii

Seastar Survey Ltd – J/18/515

1

Egnedol – Milford Haven FLCS Survey

INTRODUCTION

Seastar Survey Ltd (‘Seastar’) were contracted by Egnedol Ltd (‘EGD’) to undertake a
survey in Milford Haven to inform an Environmental Statement (‘ES’) for the refurbishment of
the Newton Noyes jetty, which will serve as a primary supply link to a new electricity
generation plant in the area.
The aim of the survey was to assess to the type and distribution of habitats and species in
the vicinity of the Newton Noyes jetty and of a small barge landing zone to the west (see
Figure 1.1) using a ‘freshwater lens’ camera system (FLCS).

Figure 1.1: Location of the Newton Noyes jetty and small barge landing zone, Milford Haven
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METHODOLOGY

The survey was conducted from on board the Environment Agency vessel Severn Guardian.
The survey team travelled to site and mobilised the equipment on 28th March 2018, however
weather conditions were deemed unsuitable for work on the original planned survey day
(29th March 2018), with winds of over Force 5 experienced. The survey was therefore
delayed and carried out on 30th March 2018. The survey vessel and equipment were
demobilised and the survey team left site on 31st March 2018.

2.1

Survey Equipment

The equipment used during the survey included:






2.1.1

Leica RTK GPS ‘Rover’ system 1230 in full RTK mode
Hypack survey management software
Seastar freshwater lens camera system including:
o Bowtech Surveyor HD video camera
o 4 x Seatronics SubSea LED Lights
o 2 x 50 m soft umbilicals
The vessel’s echosounder and gyroscope

Horizontal control

Positioning of the vessel was achieved using a Leica RTK GPS ‘Rover’ system 1230 in full
RTK mode, accurate to ±0.03 m. This system fed raw WGS84 positions into Hypack survey
management software. The WGS84 positions were then converted by Hypack into
Universal Transverse Mercator (WGS84 UTM North Zone 30 (6°W - 0°) grid co-ordinates.

2.1.2

Vertical Control

The Environment Agency vessel Severn Guardian was equipped with a Kongsberg EA400
echosounder transducer. The depth below keel was monitored throughout the survey and
draft-corrected depths were manually recorded at each fix location.

2.2

Drop Down Video Methodology

2.2.1.1 Freshwater Lens Camera System
Due to the highly turbid nature of the survey environment, it was decided that a freshwater
lens camera system was the best option to deliver the highest possible quality video data.
The term ‘freshwater lens’ refers to a system comprising an underwater video camera
housed within a sealed container filled with fresh or distilled water, mounted vertically over a
clear lens at the base of the housing. This system enables useable seabed video data to be
collected in highly turbid conditions by reducing the path length of light through the turbid
water whilst still allowing the camera to be mounted far enough from the seabed to capture
an appropriate field of view.
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The camera system used was Seastar’s own freshwater lens camera system (FLCS). This
system was designed in-house and custom-built to prioritise flexibility and reliability in
challenging sea conditions. The system can house a variety of High Definition (HD) (1080p)
subsea video cameras and allow these cameras to acquire video data in waters with a
visibility of <10 cm. For this survey a Bowtech Surveyor HD digital video camera was
mounted within the FLCS, recording HD (1080p) video with a field of view of approximately
40 x 29 cm at a frame height of 10 cm. The camera was controlled using a surface
command unit (SCU) enabling direct recording of HD video to a Hard Disk Drive (HDD)
recorder. The SCU enabled real time control of optical zoom, focal length and iris diameter.
Four sub-sea LED lights were mounted on the frame in order to illuminate the seabed.
These were also controlled from the surface. This is a proven system configuration which
provides excellent and versatile imagery even in challenging low visibility conditions. Two 50
m soft umbilicals were used to transmit data from and power to the system.

2.2.1.2 Deployment methodology
The Seastar FLCS was designed to capture video footage in challenging tidal conditions (i.e.
high current flows) and in areas of poor underwater visibility where traditional flown camera
systems would prove of little to no use. As a result the camera system has been optimised
to capture footage whilst landed (to reduce the visibility problems caused by suspended
matter) rather than to provide footage along an entire transect. The camera is landed at
intervals along each transect and video recorded at each discrete position. These drops
were spaced at intervals of 10 – 100 m (at an average of ~60 m) along each transect, with
the density of drops increasing close to the jetty. These landings had minimal impact on the
seabed, particularly when compared with methods such as camera sledges, as the frame is
not dragged along the seabed but held in a single position while video data are recorded.
Each of these seabed landings is referred to as a “seabed contact”.
The clear lens of the system was fixed at 10 cm above the seabed and a scale cord was
attached across the field of view in order to aid the focusing of the camera and to assist
sediment and species identification.
The camera was deployed over the stern of the vessel using the vessel’s A-frame and
winch. Two members of crew guided the frame over the stern of the vessel and the soft
umbilical cable was taped to the winch wire at suitable intervals to prevent excess drag and
entanglement. Once the camera system was in the water and approximately 1 m above the
seabed the on-board surveyor began to log navigation data. The skipper then positioned the
vessel into the tide and approached the first drop location at the start of the transect. The
vessel then came to a stop and the camera was slowly lowered to the seabed. A manual fix
was then taken to record the time (UTC) and the exact position of the frame on the seabed.
The stationary nature of the vessel resulted in minimal horizontal layback of the FLCS from
the vessel reference point when the fix was taken. Once the camera was landed the
umbilical and winch wire were paid out at the same speed as the vessel’s drift, allowing the
camera to remain undisturbed on the seabed for sufficient time to allow for sediment to clear
and high quality imagery to be acquired. This methodology meant that operations could take
place throughout the survey day, regardless of current speeds. While the camera was
stationary on the seabed, the camera operator took time to optimise zoom, lighting and focus
levels in order to better identify the biota present. Where visibility was very poor (<5 cm) the
camera was still deployed in order to gain an indication of seabed type.
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The camera sent a continuous video feed to the surface, where the deployment was
monitored and the camera was controlled by the camera operator using the surface control
system. The HDD system was set to record discrete seabed landings only, and each track
on the HDD system was associated with a separate seabed landing.
Raw navigation data were recorded throughout each camera deployment. All camera
deployment logs were synchronised to the navigation data from the GPS system. The
camera operator recorded the time in UTC from the GPS at the start and end of each
deployment and the time of each landing. The position of each seabed landing was then
extracted from the navigation data and backed up on a separate system.

2.3
2.3.1

Video Analysis and Habitat Mapping
Analysis of the HD video records

The nature of the highly turbid environment within the survey area, together with the
resultant required deployment methodology, resulted in a dataset comprised of discrete
seabed HD video ‘clips.’ These video clips record a static 0.12 m2 patch of the seabed for a
period of between 30 and 60 seconds. The camera system remained stationary during this
time, however the entire video clip was analysed in each case in order to record any mobile
fauna present and to view all changes in zoom, lighting and focus levels made by the
onboard camera operator in order to better identify any biota.
Video clip analysis consisted of a description of the seabed and the identification of flora and
fauna to the lowest practical taxonomic level. The abundance data were recorded using the
semi-quantitative SACFOR scale, however counts or percentage cover of taxa were also
recorded wherever possible. Sediment categories were assigned based on the Folk Trigon
and Wentworth scale (see Leeder, 1982).
A broadscale habitat (BSH) type was
subsequently assigned to each video segment. The presence of any Annex I habitats and
associated sub-features were recorded and any other features of interest, including
anthropogenic impacts such as litter, were also noted.
A list of the encountered fauna was produced for each site using species reference numbers
as cited in the Marine Conservation Society Species Directory (Howson and Picton, 1997)
with additional reference to the World Register of Marine Species (WoRMS Editorial Board,
2018) to avoid problems in species nomenclature. Video clips were assigned a biotope
according to Connor et al. (2004) and a European Nature Information System (EUNIS)
habitat classification code. The results were analysed using GIS which enabled a high level
of processing, interpretation and display of substrata types, biotopes and HD video data.
The Quality Control (QC) process for the video analysis involved ongoing and post-analysis
elements, as well as continuous collaboration with other Seastar staff to check species
identification, sediment classification and biotope classifications during the process of
analysis. A senior member of staff also checked any uncertain identifications to ensure the
highest possible level of data quality. The post-analysis QC process involved a reassessment of 10 % of the data, checking the identification of the biota, habitat/biotope
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classification and data entry. Any discrepancies were discussed between analysts and
agreed on prior to finalisation of the results.
2.3.2

Habitat mapping

The assigned biotopes for each discrete HD video clip were incorporated into an ArcGIS
project. The type and density of assigned broadscale habitats and biotopes were examined
and polygon shape files were created within the GIS delineating areas of predicted habitat
type. Where adjacent point data differed in terms of assigned biotope, the polygon was
drawn at the approximate mid-way point between the two. The boundaries of the assigned
habitats are therefore approximate only. Where a biotope was represented by a single data
point, no habitat polygon was created. Similarly, as the survey covered subtidal regions
only, no habitat polygons covering the intertidal were created.
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RESULTS

During the survey 12 transects were conducted, with a total of 98 discrete seabed video clips
recorded, 97 of which yielded usable data and 22 of which were located within the 50 m
buffer zone around the jetty. Figure 3.1 shows the locations of all the achieved transects
and seabed landings and the full logs with all locations are given in Appendix I.
Underwater visibility was poor throughout the survey, estimated by the survey team as
approximately 10-15 cm on average. Despite this, the use of a FLCS coupled with the high
quality camera system achieved good quality data on the majority of transects.

9

Seastar Survey Ltd – J/18/515

Egnedol – Milford Haven FLCS Survey

Figure 3.1: Achieved survey locations during the 2018 survey of Newton Noyes Jetty, Milford Haven
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General description of the habitats and biological communities observed

The majority of the survey area was characterised by estuarine muds with varying degrees
of shell and gravel. Where little or no shell or gravel was observed, the broadscale habitat
(BSH) A5.3 (subtidal mud) was assigned to the video clip; where shell and gravel were more
prominent – mainly on the transects furthest from the shore – the BSH was recorded as A5.4
(subtidal mixed sediment). The distribution of BSH observed in the survey area are shown
in Figure 3.2.
Where soft muds with little to no shell were observed, the biotope complex SS.SMu.SMuVS
(‘sublittoral mud in variable salinity’) was assigned to the video clip. These locations had
very little associated epifauna, although evidence of burrowing polychaetes in the form of
tubes and casts was frequently observed. In the areas of more mixed sediment, the biotope
complex SS.SMx.SMxVS (‘sublittoral mixed sediment in variable salinity’) was assigned.
Epifauna were more common in these areas – though still sparse – with hydroids and
bryozoans, particularly Vesicularia spinosa, found attached to shells and pebbles. Mixed
sediment was also found in the vicinity of the barge landing zone.
The most common biota observed in the areas of mixed sediment was the slipper limpet
Crepidula fornicata, a non-native species present on east coast of the UK south of Spurn
Head and northwards along the west coast to Cardigan Bay. It is particularly common along
the length of the south coast and is typically found attached to shells and stones on soft
substrata around the low water mark and the shallow sublittoral. Where C. fornicata was
observed, the biotope SS.SMx.SMxVS.CreMed (‘Crepidula fornicata and Mediomastus
fragilis in variable salinity infralittoral mixed sediment’) was recorded. Biota associated with
the areas of C. fornicata included hermit crabs, the anemone Sagartiogeton undatus and the
sea squirt Dendrodoa grossularia, which was frequently observed attached to the Crepidula
shells themselves.
To the south of the end of the jetty, a small patch of densely packed tubes, likely belonging
to the polychaete worm Polydora sp. (or similar species), were observed. The relevant video
clips were therefore assigned the biotope SS.SMx.SMxVS.AphPol (‘Aphelochaeta spp. and
Polydora spp. in variable salinity infralittoral mixed sediment).
At the mouth of Castle Pill estuary, just to the northwest of the barge landing zone, a single
video clip on transect 11 showed coarse gravelly sediment with sparse biota. As this
position is in the intertidal, the BSH A2.1 (intertidal coarse sediment) and the biotope
LS.LCS.Sh.BarSh (‘Barren littoral shingle’) were recorded.
Examples of the observed habitats are shown in Figure 3.3. The distribution of assigned
MNCR biotopes displayed in Figure 3.4, and the habitat polygons created are illustrated in
Figure 3.5.
Aside from the Annex I habitats ‘Estuaries’ and ‘Large shallow inlets and bays’, which apply
to all video clips by virtue of location alone (i.e. being located within Milford Haven), no
Annex I habitats were observed.
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Figure 3.2: Broadscale habitats observed at each seabed contact.
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515_002#01

515_004#02

a

b

515_001#08

515_004#09

d

c
515_006#10

515_011#04

e

f

Figure 3.3: Example screenshots of the video data collected during the 2018 freshwater lens camera
survey of Newton Noyes jetty, Milford Haven; (a) estuarine mud; (b) estuarine mixed sediment with the
brittlestar Ophiura albida; (c)&(d) Crepidula fornicata in estuarine muddy mixed sediment; (e) dense
polychaete worm tubes in estuarine mixed sediment; (f) intertidal coarse sediment.
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Figure 3.4: MNCR biotopes (Connor et al., 2004) assigned to each seabed contact.
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Figure 3.5: Habitat polygons assigned to the Newton Noyes Jetty survey area based on freshwater
lens video data
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DISCUSSION

4.1

Survey methodology

The utilisation of a FLCS in the current survey was found to be a successful and costeffective method of surveying the existing habitats within the survey area, and has proved to
be an appropriate method of sampling in challenging tidal conditions and low underwater
visibility. The system configuration and survey methodology resulted in the data acquired
being of a high enough quality to identify fauna to a good taxonomic level and allow the
assignment of biotopes to at least EUNIS level 4 or 5.
4.2

Survey Limitations

Due to the very strong tidal conditions and limited underwater visibility expected in the
survey area, the survey methodology and equipment employed were selected specifically to
allow for collection of high quality data, a goal which was successfully achieved. The poor
underwater visibility encountered did slightly hamper species identification and biotope
assignment, however the use of the FLCS in combination with a market leading HD video
camera meant that these problems were minimised.

4.2.1

Visibility and coverage

The major limitation was the lack of continuous seabed footage over the proposed transects.
Due to the poor underwater visibility in the survey area the camera had to be within a
maximum of 10 cm from the seabed in order for the seabed to be visible. As a result the
Seastar FLCS has been optimised to capture footage whilst landed rather than to provide
footage along an entire transect. The methodology employed therefore focused on the
landing of the camera frame on the seabed at a series of discrete locations along each
transect to enable the collection of a series of approximately one minute high quality video
clips to allow analysts to identify fauna to a good taxonomic level and subsequent
assignment of biotopes to at least EUNIS level 4 or 5.
4.2.2

Weather conditions

The survey was delayed due to the high winds experienced on 29th March 2018, however as
the survey was planned to last one day, the survey was merely delayed until the next day
and this did not result in any loss in the amount of survey data collected. Winds of
approximately Force 4-5 were experienced toward the end of the survey day on 30th March
2018; the vessel was unable to hold position to a degree sufficient to enable acquisition of
good quality video data and transect 515_12 had to be abandoned. However, good
coverage was nonetheless achieved.
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Appendix I

Survey logs detailing achieved ‘seabed contacts’ in the 2018 freshwater lens camera system (FLCS) video survey. All positions WGS84 Latitude and
Longitude. All times GMT.
Sample Number

Date

Time

Video name

Video Depth
(m)

Latitude
(decimal deg.)

Longitude
(decimal deg.)

Heading (°T)

515_001

515_001#01

30/03/2018

09:15:55

Capture0002

2.3

51.705539

-5.021329

108.7

515_001

515_001#02

30/03/2018

09:19:50

Capture0003

2.4

51.705053

-5.020081

121.8

515_001

515_001#03

30/03/2018

09:21:42

Capture0004

2.6

51.704952

-5.020143

111.9

515_001

515_001#04

30/03/2018

09:27:14

Capture0005

2.4

51.704370

-5.018756

117.9

515_001

515_001#05

30/03/2018

09:30:26

Capture0006

2.6

51.703982

-5.017769

109.9

515_001

515_001#06

30/03/2018

09:33:44

Capture0007

3.0

51.703745

-5.016681

104.4

515_001

515_001#07

30/03/2018

09:36:40

Capture0008

3.3

51.703595

-5.015835

117.3

515_001

515_001#08

30/03/2018

09:40:19

Capture0009

3.2

51.703393

-5.015275

108.8

515_001

515_001#09

30/03/2018

09:42:38

Capture0010

2.8

51.703296

-5.014704

103.7

515_002

515_002#01

30/03/2018

09:56:15

Capture0012

1.6

51.705032

-5.022453

141.0

515_002

515_002#02

30/03/2018

10:00:43

Capture0013

1.8

51.704574

-5.020702

107.6

515_002

515_002#03

30/03/2018

10:04:59

Capture0014

1.9

51.704079

-5.019017

114.3

515_002

515_002#04

30/03/2018

10:09:12

Capture0015

2.4

51.703700

-5.017813

118.7

515_002

515_002#05

30/03/2018

10:12:11

Capture0016

2.8

51.703396

-5.016611

105.1

515_002

515_002#06

30/03/2018

10:16:05

Capture0017

2.8

51.703314

-5.015972

124.7

515_002

515_002#07

30/03/2018

10:18:42

Capture0018

2.6

51.703133

-5.015399

101.4

515_002

515_002#08

30/03/2018

10:21:10

Capture0019

2.9

51.702994

-5.014755

112.0

515_003

515_003#01

30/03/2018

10:37:04

Capture0021

1.4

51.704652

-5.024780

118.1

515_003

515_003#02

30/03/2018

10:40:41

Capture0022

1.7

51.704236

-5.023273

112.4

515_003

515_003#03

30/03/2018

10:43:58

Capture0023

2.0

51.703959

-5.022100

101.3

Line name
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Sample Number

Date

Time

Video name

Video Depth
(m)

Latitude
(decimal deg.)

Longitude
(decimal deg.)

Heading (°T)

515_003

515_003#04

30/03/2018

10:48:00

Capture0024

2.2

51.703849

-5.021042

106.7

515_003

515_003#05

30/03/2018

10:51:03

Capture0025

1.8

51.703746

-5.020077

104.6

515_003

515_003#06

30/03/2018

10:54:48

Capture0026

2.6

51.703487

-5.019057

112.0

515_003

515_003#07

30/03/2018

10:58:40

Capture0027

2.9

51.703338

-5.018265

109.0

515_003

515_003#08

30/03/2018

11:01:55

Capture0028

3.0

51.703197

-5.017071

118.4

515_003

515_003#09

30/03/2018

11:05:00

Capture0029

3.7

51.702913

-5.016234

111.6

515_003

515_003#10

30/03/2018

11:08:30

Capture0030

4.5

51.702752

-5.015533

116.3

515_003

515_003#11

30/03/2018

11:12:13

Capture0031

6.4

51.702520

-5.014726

119.4

515_004

515_004#01

30/03/2018

11:24:12

Capture0033

3.1

51.704020

-5.027211

108.5

515_004

515_004#02

30/03/2018

11:28:30

Capture0034

4.1

51.703789

-5.025663

103.1

515_004

515_004#03

30/03/2018

11:32:25

Capture0035

4.2

51.703590

-5.024134

110.1

515_004

515_004#04

30/03/2018

11:36:04

Capture0036

4.0

51.703435

-5.022866

110.3

515_004

515_004#05

30/03/2018

11:39:10

Capture0037

3.6

51.703280

-5.021893

103.1

515_004

515_004#06

30/03/2018

11:43:03

Capture0038

4.1

51.703028

-5.020647

102.7

515_004

515_004#07

30/03/2018

11:46:40

Capture0039

4.4

51.702842

-5.019578

99.8

515_004

515_004#08

30/03/2018

11:49:47

Capture0040

4.8

51.702684

-5.018518

108.2

515_004

515_004#09

30/03/2018

11:53:42

Capture0041

6.2

51.702368

-5.017129

98.7

515_004

515_004#10

30/03/2018

11:56:30

Capture0042

6.6

51.702260

-5.016264

100.1

515_004

515_004#11

30/03/2018

11:59:58

Capture0043

7.8

51.702119

-5.015332

100.7

515_004

515_004#12

30/03/2018

12:03:21

Capture0044

8.4

51.702001

-5.014344

103.9

515_004

515_004#13

30/03/2018

12:06:27

Capture0045

8.1

51.701966

-5.013752

99.4

515_004

515_004#14

30/03/2018

12:09:35

Capture0046

8.7

51.701933

-5.013062

102.9

515_004

515_004#15

30/03/2018

12:12:42

Capture0047

8.1

51.701847

-5.012380

98.9

515_004

515_004#16

30/03/2018

12:16:12

Capture0048

7.6

51.701736

-5.011490

112.2

Line name
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Sample Number

Date

Time

Video name

Video Depth
(m)

Latitude
(decimal deg.)

Longitude
(decimal deg.)

Heading (°T)

515_004

515_004#17

30/03/2018

12:19:09

Capture0049

7.3

51.701504

-5.010612

109.5

515_004

515_004#18

30/03/2018

12:20:50

[no video]

7.5

51.701474

-5.010530

118.1

515_005

515_005#01

30/03/2018

12:54:08

Capture0051

8.1

51.701149

-5.007983

273.7

515_005

515_005#02

30/03/2018

12:56:32

Capture0052

8.2

51.701155

-5.008596

284.3

515_005

515_005#03

30/03/2018

12:58:31

[no video]

9.2

51.701118

-5.008825

289.7

515_005

515_005#04

30/03/2018

13:01:36

Capture0053

8.0

51.701324

-5.009568

287.6

515_005

515_005#05

30/03/2018

13:04:36

Capture0054

8.4

51.701367

-5.010081

273.8

515_006

515_006#01

30/03/2018

13:19:13

Capture0056

7.5

51.701266

-5.008082

305.6

515_006

515_006#02

30/03/2018

13:21:59

Capture0057

6.0

51.701545

-5.008682

292.8

515_006

515_006#03

30/03/2018

13:25:26

Capture0058

7.0

51.701610

-5.009397

298.3

515_006

515_006#04

30/03/2018

13:28:10

Capture0059

6.9

51.701737

-5.009918

296.7

515_006

515_006#05

30/03/2018

13:31:33

Capture0060

6.7

51.701895

-5.010557

289.5

515_006

515_006#06

30/03/2018

13:35:22

Capture0061

7.0

51.701976

-5.011195

300.9

515_006

515_006#07

30/03/2018

13:38:24

Capture0062

6.7

51.702170

-5.011923

301.2

515_006

515_006#08

30/03/2018

13:40:52

Capture0063

7.9

51.702215

-5.012472

305.9

515_006

515_006#09

30/03/2018

13:44:38

Capture0064

9.6

51.702248

-5.013427

295.2

515_006

515_006#10

30/03/2018

13:47:44

Capture0065

9.5

51.702221

-5.014061

296.0

515_006

515_006#11

30/03/2018

13:50:48

Capture0066

10.2

51.702221

-5.014355

310.0

515_007

515_007#01

30/03/2018

14:02:49

Capture0068

4.0

51.701706

-5.008134

298.6

515_007

515_007#02

30/03/2018

14:05:33

Capture0069

4.3

51.701854

-5.008738

303.8

515_007

515_007#03

30/03/2018

14:08:32

Capture0070

4.5

51.701982

-5.009266

300.7

515_007

515_007#04

30/03/2018

14:11:35

Capture0071

4.4

51.702195

-5.009961

301.8

515_007

515_007#05

30/03/2018

14:14:44

Capture0072

4.6

51.702317

-5.010637

294.5

515_007

515_007#06

30/03/2018

14:17:45

Capture0073

4.4

51.702480

-5.011285

301.6

Line name
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Sample Number

Date

Time

Video name

Video Depth
(m)

Latitude
(decimal deg.)

Longitude
(decimal deg.)

Heading (°T)

515_007

515_007#07

30/03/2018

14:20:37

Capture0074

4.4

51.702675

-5.011963

289.3

515_007

515_007#08

30/03/2018

14:23:18

Capture0075

4.5

51.702723

-5.012655

304.4

515_007

515_007#09

30/03/2018

14:25:53

Capture0076

4.5

51.702870

-5.013048

302.2

515_007

515_007#10

30/03/2018

14:29:01

Capture0077

4.1

51.702871

-5.013548

295.1

515_008

515_008#01

30/03/2018

14:38:47

Capture0079

4.5

51.702415

-5.009927

293.9

515_008

515_008#02

30/03/2018

14:41:49

Capture0080

4.0

51.702592

-5.010576

297.7

515_008

515_008#03

30/03/2018

14:45:09

Capture0081

3.2

51.702801

-5.011275

299.3

515_008

515_008#04

30/03/2018

14:47:34

Capture0082

3.3

51.703034

-5.011987

294.4

515_008

515_008#05

30/03/2018

14:50:20

Capture0083

3.5

51.703197

-5.012526

300.0

515_008

515_008#06

30/03/2018

14:53:17

Capture0084

3.4

51.703376

-5.012944

298.9

515_008

515_008#07

30/03/2018

14:55:54

Capture0085

3.9

51.703484

-5.013480

297.0

515_009

515_009#01

30/03/2018

15:05:55

Capture0087

6.8

51.702220

-5.011011

308.1

515_009

515_009#02

30/03/2018

15:09:11

Capture0088

7.9

51.702351

-5.011927

303.1

515_009

515_009#03

30/03/2018

15:11:45

Capture0089

4.6

51.702836

-5.012368

317.5

515_009

515_009#04

30/03/2018

15:14:59

Capture0090

4.8

51.703081

-5.012942

291.7

515_010

515_010#01

30/03/2018

15:44:25

Capture0092

6.1

51.703508

-5.014687

316.0

515_010

515_010#02

30/03/2018

15:46:09

Capture0093

6.5

51.703468

-5.014960

322.3

515_010

515_010#03

30/03/2018

15:48:26

Capture0094

6.5

51.703739

-5.015593

322.9

515_010

515_010#04

30/03/2018

15:50:54

Capture0095

6.3

51.703748

-5.015992

357.0

515_010

515_010#05

30/03/2018

15:54:11

Capture0096

5.7

51.704374

-5.016230

322.1

515_010

515_010#06

30/03/2018

15:57:58

Capture0097

5.7

51.704759

-5.017562

317.2

515_010

515_010#07

30/03/2018

16:03:08

Capture0098

5.6

51.705331

-5.019098

326.3

515_010

515_010#08

30/03/2018

16:07:44

Capture0099

6.2

51.706189

-5.020439

327.1

515_010

515_010#09

30/03/2018

16:11:33

Capture0100

6.0

51.706680

-5.021154

324.7

Line name
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Sample Number

Date

Time

Video name

Video Depth
(m)

Latitude
(decimal deg.)

Longitude
(decimal deg.)

Heading (°T)

515_010

515_010#10

30/03/2018

16:14:20

Capture0101

5.6

51.707080

-5.021872

322.6

515_011

515_011#01

30/03/2018

16:23:43

Capture0103

6.2

51.706287

-5.020057

341.3

515_011

515_011#02

30/03/2018

16:26:48

Capture0104

6.1

51.706754

-5.020568

331.1

515_011

515_011#03

30/03/2018

16:29:55

Capture0105

5.1

51.707117

-5.021219

6.3

515_011

515_011#04

30/03/2018

16:32:42

Capture0106

4.3

51.707609

-5.021450

333.6

515_012

515_012#01

30/03/2018

16:45:33

Capture0108

12.4

51.702225

-5.015533

332.5

515_012

515_012#02

30/03/2018

16:50:58

Capture0109

9.5

51.702651

-5.014876

322.9

515_012

515_012#03

30/03/2018

16:54:20

Capture0110

7.6

51.703041

-5.014824

332.0

Line name
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APPENDIX 2
MARINE CONSERVATION DESIGNATIONSMagic Map
Legend
Marine Nature Reserves (Wales)
Marine Conservation Zones (England)
Designated
Proposed
Recommended
Special Area of Conservation (Inshore)
(GB)
Candidate
Designated
Possible
Special Protection Area (Marine) (GB)
Classified
Potential
Special Area of Conservation (Offshore)
(GB)
Candidate
Designated
Possible
Priority Habitat Inventory - Coastal Saltmarsh
(England)
Priority Habitat Inventory - Coastal Sand
Dunes (England)
Priority Habitat Inventory - Coastal Vegetated
Shingle (England)
Priority Habitat Inventory - Maritime Cliffs
and Slopes (England)
Priority Habitat Inventory - Mudflats
(England)
Priority Habitat Inventory - Saline Lagoons
(England)
Saline Lagoons (Wales)
Saltmarsh (Wales)
Sand Dunes (Wales)

(c) Crown Copyright and database rights 2017. Ordnance Survey 100022861.

Baker Consultants Marine Ltd

Projection = O SGB36
xmin = 156400
ymin = 190000
xmax = 213000
ymax = 222700

Map produced by MAGIC on 14 June, 2017.
Copyright
resides
with
the
data
suppliers
and
the
map
must not be reproduced without their permission. Some information
in MAGIC is a snapshot of the information that is being maintained or
continually
updated
by
the
originating
organisation.
Please
refer to the metadata for details as information may be
illustrative or representative rather than definitive at this stage.
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Magic Map

Legend
Marine Nature Reserves (Wales)
Marine Conservation Zones (England)
Designated
Proposed
Recommended
Special Area of Conservation (Inshore)
(GB)
Candidate
Designated
Possible
Special Protection Area (Marine) (GB)
Classified
Potential
Special Area of Conservation (Offshore)
(GB)
Candidate
Designated
Possible
Priority Habitat Inventory - Coastal Saltmarsh
(England)
Priority Habitat Inventory - Coastal Sand
Dunes (England)
Priority Habitat Inventory - Coastal Vegetated
Shingle (England)
Priority Habitat Inventory - Maritime Cliffs
and Slopes (England)
Priority Habitat Inventory - Mudflats
(England)
Priority Habitat Inventory - Saline Lagoons
(England)
Saline Lagoons (Wales)
Saltmarsh (Wales)
Sand Dunes (Wales)

(c) Crown Copyright and database rights 2017. Ordnance Survey 100022861.

Projection = O SGB36
xmin = 184300
ymin = 201400
xmax = 198500
ymax = 209600

Map produced by MAGIC on 14 June, 2017.
Copyright
resides
with
the
data
suppliers
and
the
map
must not be reproduced without their permission. Some information
in MAGIC is a snapshot of the information that is being maintained or
continually
updated
by
the
originating
organisation.
Please
refer to the metadata for details as information may be
illustrative or representative rather than definitive at this stage.
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